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HERCULES 

FO 

JOB NO 

DATE 

CLASS 

BAOGE 

NO. 

MARINE SERVICE CORP. 
FREEPORT. TEXAS 

REMAN'S DAILY TIME REPORT . 

.. FTTll-^ 
K 

N A M E 

UAMAA^ fLkMyCb./ 

O&QJi C M ^ ^ 

>M'^UJiJ~)4t^/vJU^(l^ 

^Ayy^^xXtct 

TOTAL HOURS 

b; 
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HERCULES 
MARINE SERVICES CORPORATION 

P. 0. Drawer 0 • Freeport, Texas 77541 

WIVOICE NO. 

DATE 

Job No. 

Location 

3445 

June 21,1996 

. 5082 

Freeport, TX 

TO: 

607 Copper Rd, 
Freeport, T i 77541 

PLEASE REMIT PAYMENTS TO: 
11011 RICHMOND 
SUITE 500 
HOUSTON. TX. 77042 

Terms Net 30 

FOR: 

Ser.'ice TO frrj ETT ! 13 as foDows: 
Set up equipment 
Sijip out all free product 
Blow cargo pipeline and stripping system 
\'acuu:n blow diy cai^o tanks 
Sweep powder rust feom cargo tank floor 
Piesc-'ore test cargo pipeline 
Clean off deck 
Remo\'e equipment 
Close Barge 
Ballast wm£ tank 4 and bow 
Nitrogen pad: pipeline and 

LABOR: Foreman 

JoumexTnan 

^^^TER: 

STOCK: 28.20 

EQUIFMEIVT: Compressor 
Air Movers 
Vacuum 
Hand Hose 

40PSI 

' ral-;e 
cargo tanks 

5.5 hi'. 
4hT. 

16.5 hr 
8.5 hr. 

61,700 gal 

Plus 25% 

g 
20 
3 
3 

@ 
;S: 

@ 
@ 

@ 

= 

® 
(S; 
(^ 
@ 

TO" 

38.00 
53.25 

32.50 
45.75 

5.00./I,000gal 

7.05 

45,00 
5.00 

30.00 
12.00 

y± AMGUlTf DUE 

' 

209.00 
213.00 

536.25 
3S8.88 

308.50 

35.25 

384.00 
100.00 
90.00 
36.00 

£2,252.88 

PHONE: (409) 233-6371 

Strength through Experience, Fo' v-How 
HER 00729 = 



3^^^ 
Job Workscope/Breakdown 

Job No: UOBO. Customer: 

Foreman: 

Leadman: 

Journeyman: 

Disposal: 

Water: 

Material: 

Stock: 

Equipment: 

SAT 

on 
S/T 

O/T 

s/r 
on 

s.^ 
^ 

IL.5 
8.'^ 

Slop Oil 

Water 

\n\. noD 

XS/M) 
Compressor 

Air Movers 

Forklift 

Tugboat 

Steam Rig 

Vacuum 

Hand Hose 

Weld Machine 

Cherry Kcker 

Crane 

3" gas pump 

2" strip pump 

Buttcrworth 

4" elect pump 

Cutting Rig 

Haul out 

S. 

@ 38.00 , 

@ 53.25 ' 

@ 35.00 

@ 49.50 

@ 32.50 

@ 45.75 

@ 0.60 

@ 0.35 

@ 5.00/1,000 gal 

Plus 25% 

Plus 25% lips' 

@ 48.00 

9-0 @ 5.00 

@ 30.00 

@ 100.00 

@ 100.00 

3 @ 30.00 

@ 12.00 

@ 15.00 

@ 70.00 

@ 130.00 

@ 18.00 

@ 15.00 

@ 10.00 

@ 15.00 

@ 8.00 

@ 1100.00 

3 

Baige: £ T 7 //s3 

^'15. DO 

3 6 3. m 

3of}.5D 

35", ^5" 
^ n^-^ 

/ 00.07} 

^o.cn) 
3 4 , C ^ 

Total Invoice: Xf^^^riffrdP) ^ 

^ , -v / ^ 

HER 00730 



Siock Use Breakdo^^ n 

_oL Coveralls 

j 3 ^ Banerics 

^ Rcs35u"ator Fillers 

Gloves 

Flashliahts 

Ciasket-s 

Gosiiies 

Boots 

iyitnciKiis 
" - ^ • 

"@ 

i?Vi 

i® 

(5' 

2.85 

2.25 

6.00 

].''5 

12.00 

6.00 

2.95 

9.00 

36.65 

Total 

Plus 25% 

Charge Customer 

^•no 
H.'SD 

__ J g ,Cro__„ ._._. 

^e.^0 
n.o^ 

Jo--^5: . 

HER 00731 



- j V - i j .n^v_y^.> 

J2J:LJM^-^^ 

3-''-^' P'AO 

JS/A^JM^ 

J^^L^&^L/^^Ckaid^^ 

A 
C ? ^ - ^ &L^-^i^i-^ •S' ^ 

^Jj^js^J^JL. .£1^ 

•;y vi'A,:, 

BT'r^//;^ 

, .W.tSl£l!!l _.., 
i X ; . - / • • ^ . : \ . . . / 

• ^ ^ 

• 3 ^ 

...̂  

: M 0 \ ; , \ • 

: ^ , ^ 

f 

/faM^^^ /.^c^i^ 

../'J:/.:)'^J.VU J i U l \ ; 

. ^ 

HER 00732 



<>.-v v" y •"''--

.......;J4li(^ r 
i^^.U2)_. 

^(",1 'HO 

• V A f v , ••• \ ' y \ jv i . 

C ] > ^ - ' ^ \ ^ t j ^ ^ • . - ^—•-

1 ',' l! Ol '!'o'yA:. 

Cu\A< 

A J I ^ Oi'^iSC^lPTlON: 

{ivL'StsLi_>cr\v«=. 

HER 00733 



-HKI^IIIES 
VO-'-' / MARINE SERVICES CCRPORAl ION 

Strength through environmental awareness and customer service 

P.O. Dra..oi O 
Froepon, Texas 77541 

Office (409) 233-0371 
Fc.x. :-v09) 233-6375 

HOURS U S E D HOURLY FiATlZ T O T A L P k l C l -

;SOR 

r: MOVLliS 

;• hOSR 

. ^ t > 

-5 

^ 

5 . 0 0 

2 0 . 0 0 

8 0 . 0 0 

1 0 . 0 0 

:K\VORTi l 1 0 . 0 0 

- 1 1 i-- RUMP 

;.;;.:st;L RUMP 

r^-T' 'i RUMP 

^ • • ; -

: - ' ; ;YPirKFR 

'•:L I F T 

'•<OAT 

1 2 . 0 0 

1 4 . 0 0 

1 5 . 0 0 

1 3 0 . 0 0 

5 0 . 0 0 

2 0 . 0 0 

8 0 . 0 0 

'.AsClliNL 

; \ A RIG 

liARCL 

1 5 . 0 0 

S.OO 

3 5 . 0 0 

1 1 0 0 . 0 0 . 

^ _ - /l/^p^ 3OR NO: ^^O '^> _aARcn NAM!.: 

HER 00734 



'V. 
5. :^ , .u^ . 

Yi. .0. 

SJ!:':V}II: l/troufj/l •:JifH:li-JIICu 

! ' .0 . Di.,»vOfO oil,. . .-; i.iL-J! ?33 tJ371 

A-'^jL^fl^ 

?:i-t-^/J-y 

F"'>'AL CHEC:; L:^S'; 

;•: :vU:-:nEJl C : ' " C K E 3 

' \r^ C- T-1? •7 . tv'• ' r ' V T ^ n 

2^ 
JL 

T? "^ '*) T V. r^ T ' T-̂  p > C >.' T?*^» '•: VA.ivE Njj-'̂ JE.n c:':';cxE':; j^/A-

YE NO 

• , ' 0 YES 

YES NO 

YES K0_ 

YES l'?0 

, '̂.J EECX CAEf,0 -I^PjiLI'-'" T^LIND ;';>-]:•'̂ '"". ^ E E P L A C E D G A S A E T Y ^ S 

.O;-: DECK CAECJ PIPELINE PLIKD IlE14GyEP ';'ES NO-

P PANS VALVES: CLOSED 3Y C^^^ C 

P PAINPS COVER: CLOSED B Y / ^ ^ 

:TA7N;- :ENT AREA PLUG OR V /LLVES r CLOSED PY p/^u/Ci^ 

TEST CAPCO LINE - ^ D p s i - U£I>?G SOAP 

^TU ;E OE TESTER : ^ / ^ x ^ ^ P^yA^^ 

CHECK VALVE CASKET V.̂ ILL EE REPLACED 
A1-- TEST I S LAPT THING TO LE ]y:i)S.F. BE'̂ ^ORE RELEASING PARCE. 

HER 00735 



i-iu'.'.: 

PRIOR TO BXTLK C.-UcGO TXLvJN'Sî EK 

VESSELS J1ASJE_ 

B/^^J/3-

TRANSFER FACILITY U^'^^.u^^J^^r J^^. n^^^/. 

FREEPORT TX. LOCATION 

Th«'(ol.'owlnrf Ibt Tttfenr tc TiKiuirtaientJ 3«t forth in detjul In 33 CWl 130.150 aii'd f̂l CJ-R 3J.3JJ-30 (x)rtnL»d 
oa rnvnrm). Tllu xp»ci>4 adjicont to itonu on tha Ujt aro pruvidcd to U«il<viitn IhuC LtiH dnuiilnd rr-i(uij'oan.iit ILM 

1. Coamiuniciidoti Sy:toai/Laa{fuag8 Fluency (13(1.120) (m) (p)) 

• ^ W-Tiiiui- SlifiLii sad r«d Warning Slgnftlj. (35.3«O0) 

X Vc^oU »jOdjatJ, (13<U20 («)) 

•i. Tnui.rf2j- .^yitcm Allspxaoac. (1M.120 (d)) 

a. Tri.-L.̂ *r Syiiccm; ujnu*od componoata. (1M.120 (e)) 

d. Truiii'ar Syawrm; flxod piping, (15a.l20 (f)) 

7. Ovurbwifd Difidiiri««/S*« Suction VftlvOs. (1C<J.120 U}) 

a. Ifo**« or r.tuvdlna Amui coaditkin. (IM-IM OO (154170) 

0, floitia; Icuiftli smd jupfKWt. (15a.l50 (b) (c)) 

10. Co<u»«ctt»nit (isitlaa) 

11. DlAciun:* CoaUU»m«nt S^rutaox. (1M.220 U) (I)} 

13, liaiAr^iuiicy SiiUdfirwU (IftCliOl (n) 

-• la. BoUw uuL OAllay ^ ^ i ^ Ei/^ty. {35JM0) 

" lil. yirai or Op*a JTUmt* (SiJ.3a-30) 

IT. LUiidn« (*un«*J; ta iiuudw). (108.120 CO) 

• Ifc 3xi-. 3ii.oVtn^ Sp*.:^ (3SJJM0) 

ID. Spin, aiid K''x«r«aacy tlmtdown p)ro««dur>-<. (IM.liO (q)) 

20. Surflcioiit _*«f«aiin6L (ltsa.120 (o) (i)) 

U . Trenk/ar OmitfwiKW. (lfi&12a (qj) 

•IE Kye^itoa^tA to b*gin trwWar. (UMLlIiO (ri) 

r do c«rtl?y tli*i I luihr p«i«ott»Uy lii«pMi4d: ttcb fadliiy or vo*^l wldi r«/er«ac* Ki; tho ttxrnU-^jjii. ^ciuUd 
on r«irvw«» ind. thid: oppoidt. otca oi tikWULiuvn bwUcHtoa tiuit tiie r*.;uJiitlaiu lUiV* bt-u; co^iiO-a. wiiU_ 

DliXIV'CtlEK 

; - ^ 

i y 
1 ^ - - ^ 

! X 
i ^ ^ 

/ ^ 

y ^ 

^ 

/ 

X 
y ^ 

^ 

/ -

N v A 

NJ A 

N;A 

^ ' ' 
y ^ 

X ' 

• ^ 

X 

KKCEIVKR 

1 ^̂ -̂  
1 , ^ ' 
j ^ 
1 

X 
1 ^-

X 
/"' 

y 
^ 
y ^ 

- " 

/ ^ 
N / A 

N / A 

N / A 

^^ 

/ -

_ ^ -

y^ 

^ 

Ptn-»on Ip Ch4rg.» n«llv<arinjf UuU 

FUEL PERSON 

HER 00736 



HERCULES OFFSHORE CO. 
INVOICE NO. 

MARINE REPAIR 
ORDER No. 50v^ 

M A R I N E O P E R A T I O N S F A C I L I T Y 
CUSTOMER P.O.. 

0 
A 
T 
E 

OltOKM W^ITTKN J 

"Ch^hu 
AftntVAL 

.J ^ ^irm 
L O A WIDTH 

LAST PRODUCT rt A /) 

YEsH 
GAS FREEING JT CERTIFICATE REQUI RED 

NO • 

HAUL OUT FOR INSPECTION AND REPAIR Y E s G 

ON WAYS DATE: 

OM WAYS pATFf _,. 

^%k 

YESQ 
NO D 

N O Q 

3/)SF 
• ILLINO AODNKtS 

CITV AND STATK . f - f - - — • • « •• - - . . 

bhd h U U i i i i I f •—; '— 

m AUTHBiimB IT ' * -

/lu^hx-ttj;:--
a/T AUTWBHIIIB IV 

STOCK MATERIAL H YES D N O 

IF YES, COMPLETE STOCK MATERIAL TRANSFER TICKET 

OUTSIDE SERVICES 
IF YES, LIST H YES Q N O 

,^r>r^en '^uck. 

ITEM NUMBERS 

/KA^P a^A^cL b/ikxr dju^ 

0 \J 

'^k^^iL/^^.ijO^^ ^yX^i^f/- 7^-rc/ ^<?:^ w- Rcs^ / ^ ^ 

.Z^ y / ./^/H^/i. 

/]^^/^ './^/^yi. 

10 

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE. 

<.^^...U^ Q^^^^..^ Date: ^ ^ / ^ - ^ ^ Signed: 

HER 00737 



ijAK'jh" CLiudnjic HKi-unr 

JOB WD._ :<~o T > 

C';S-CH;-R / ? A i ^ . ._ 

„a»-*. 

Cl-L--r:vC T::V^;-.^^v.nv V : , ^ . . ; ^ , ; ^ ^ 

<tr<-^. 

J/I 

CLOSED ];y 

nzzr. cnrcx VALVE o?):K::n: Y T S . / ^ fjo^ CLOSED 

J<E-:1 CA"KLT_ 

V V '• 

- , u , U „ j . -L 

VAPOfi r;LLLV£}iY HZ.; 

0?E>;: YE: '^.0jaJ^ •xT.-^ 

J::::^?^0 CLu:̂ ::!) 'iY (:?/6'j/0 j - ;'':w CASKr?;_ 
VLi; ; , j 

YE-: 'lUST rCAL': 

CO'CITION 07 rL-UcCO VALV£S_f2eZ^i_„ 

SLOP TA>̂ K S ? ; C I P : - 3 : Y L : : y y ^ HO 

DKIP PASS sriil?i 'ED: V£S_*-^^" _W0 

OUT 

n^HI'HTY CVEJiCASr CLOIJL CLJLUv , 
1'IPJ:LJ:>£ w. .s . : : :D: .^t^ : ':?i:LiKr IJLO^VV' . ^ ^ ^ i>:r̂ AALL 

NO 

vo 
SLMPf r?V.".-A-Ar'!:A) 

S îTETY £QL;I]A,D^T USED: 

, xTi-5,-•/ ;>(•«'A"ii ; . ' •'~-. . .: ;.-:. /r i, ,v;l: * it )•. ?. A S; vi iV * * * K * * * A A A * A )'I h *. v; rt >r n-., ;i A ;. -, ,. ,. ... ;,- /. „ .r r̂  )i i: •/.i.ki 

' ••' ' -N c "̂  r c j \ 

A l l b a r n e s clea;-ed- f o r SAiP v ^ i l b e inspoct-:id b y Caleb n ro t t : . I ' t e in^p.;ci:or w i l l 
Jiave i-:...-i-"vvO::± f o r i;A -̂ h-:-:;uA3a xorwi.- i i n cJmrye t o i;i^;i. I'Jie fonii-n v^ill p-^i: 
rwo c^i^^wS i l l t i^j ciocuiijnr ;!KU.1 bc^:. Cn;; Ci-'::.y v-dLi. xicjjy :JT t*"» iiiiiiAJX).:; ^irid rAe, 
Ciptf i in ;^i/ ti:^ ti-gAcuc ;;:'.~t i / ' p ick i r .g up uio bajrge v / i l l !;Ot ;.-^ cai^.;^.! u i c i l 
ij-:/.:::^-e:ion i s caipl;.:::-!d . AA 'r:;;:cj;i)entA :̂:A:-;-! i ; : 1)1 tJj- !ii^:ilbox." I f -.::./ problcvi'S, JA'iP 

r\::\-'r--'^:X^i^i:^ 

:n^P^ct^:d .^. / /H/ 9&^l • _ i U 6. 
' i ' ;„ .u Tn 

J.3u!^£Z 

I-n-j-jected By_ /( [/C^ ^ J^S-

\(y vir.^ry n\,',/-r- ''7A.T J-'A^ 'il'-'Av r'U "̂W>:-o '•'''"^ 'RP •-•-'rr'Y'r"^ A-'"''A^ ._^''"''' '••?''"'i' I'A^ SlQv_:;J 

HER 00738 



Inchcape Testing Services 
Caleb Brett ^ VISUAL TANK INSPECTION REPORT 

YOUR flEFERENCe 

OUn REFERENCE 

vEssa^ PRODUCT/CABOO PORT / TERMINAL DATE 

Tank Number 

Tank Coating 

Last Cargo 

Second Last Cargo 

Third Last Cargo 

Time/Date Inspected 

Visual Cleanliness Accepted/Rejected* 

Reason for Rejection 

) 0 •3, t 

f///\ 
C^S^o 

r:-\({o 

r:.\rlo 

/2^lo/^-H/.^^ 

0 r(^0tf-.^ 

•1 

X m 
30 
o o 
> ^ 
w 
to 

Method said to 
have been used 
to clean tanks: 

TK# 

TK# 

TK# 

TK# 

TK# 

TK# 

TK# 

-M}^fm:mAcskmm^^^^^^^ 
p'O^^n.^p- 5i{]> for Sr-^ .V^, K/cv.) 

'k''^MSmB^^W§^'MMMm^ 

:̂ t-v-iv;;-f!t-*m^ 

l _ _ - ^ v ^ , . , . . - ' • .- •• 

'fm-rH,^^! 
rh/..' -f-.^vr 

mmmm 

mm-m^'-:--

; f t> •?'(/-; 

• ^ " / , . . • • 

• ' ' • ' • . . • • : ' • • ' . t ' • ' : 

• • • • , • • • ; / / : . • ' i : V - ' ,̂  

:7?.^ 

' . - * • 

^^-X.-n^iA-fh^l/-: 

^'^^•-M:M:'wmM 

..v:v:::^:;:...^.i:iV;-;;:P:H: 

Information regarding previous cargoes, tank coating and cleaning method was obtained from vessel personnel and cannot be guaranteed as accurate by Caleb B^ett 
U.S.A., Inc. and no liability can be assumed for errors resulting from improper information supplied. This report, of necessity, is based on such information. 

* The cleanliness of inspected tank(s) is/are based on visual inspection of tank surfaces and line system at accessible areas only. This document does not cover 
the cleanliness of tank surfaces and line system at inaccessible spots and/or possible release of components of previous cargoes during loading, discharge or 
transport of the cargo in question, for which the vessel is fully responsible. Suitability of tank coating for intended cargo must be guaranteed by vessel's owner 
or by suppliers of the coating. . / 

Form » 2-OS6-94 ;y 
...-I_Z. cf<:£^±.j.:^M-y:^--

FOR CALEB BRETT ,• /- ' • 



Inchcape Testing Services 
Caleb Brett 

TIME LOG 

VOUa REFEREMCE 

OUR nEFefl£Nce 

i^rr- ] (3 '^TpC PORT/TEHMINAl. 

lierx:^ le^ s ^/^-^e 

MONTH 

b 
DAY 

/Y 
HOUR 

\\oo 
lajc) 
a^^ 
1X5 f 
iXHd 

\^^(^ 

'•' 

EVENT 

i/\5^ech^ ^t-:e:^<( 
r 

r 

C6><A^^let&JI b^iT^e ,'dr^rl/^PecfJ<><'^\ 
' U • ^ 

1 r 1 

1 

4 

HER 00740 

-or Vesse l 

FORM t 2-044-95 

R CALEB BRETT /^ 



J'JJJ 

lU: 
• — ^ Cdii) 

o r 

'""^c.,r:ci; ... 

C i t ^ t 
^ ' i O i - v ^ , , . . , 

^.'."i) 

IH'i 

^ ' " ^ •̂ '» C h i . , , , 

•̂"-̂ ^ «»U'Ccii-£. 

n ^ ; . •. I 
conjjf-r 

tn r/,^ 
^'"P^Oy^^^ 

Of 

n i d t f 

) U j : t i " i j « » 
i * / ! : & { / 

'• '̂ '̂̂  h.r..^. 
' ^ P^e...nc 

r u j o d 

" i - ^ c . 

= ^' Chi , 
''^-'^rjouu 

I .':.n 

' - • rm. 

- rc c c e 
•'"=*^ - h r f > > ; . 

. n " ' •• 
• • ' '-•'•.^„ 

• * »-J i j V i'» 

•̂  - i i 

Of .Ul 
WlU r,. 

' ^ ' ^ - W c n r ^ . i 

ao .' 
-'^•'-Sniicc 

A.'UDCJ: 

HER 00741 



CYCLOHEXANE, 98% 

EXTREMELY FLAMMABLE • VAPORS MAY IGNITE 
EXPLOSIVELY. POSSIBLE ASPIRATION HAZARD. 

DANGER: CONTAINS BENZENE - CANCER HAZARD. 
Benzene is a known human carcinogen • overex­
posure may create cancer risk, blood changes or 
chromosome changes. Benzene has caused fetal 
death in animals. 

PRECAUTIONS: 
Keep away from heat, sparks and flame. Keep container closed. 
Use with adequate ventilation. Avoid contact with eyeSj skin or 
clothing. Wash thoroughly after handling. Launder contaminated 
clothing before reuse. Do not swallow. May be aspirated into t h ^ 
lungs. 

FIRST AID 
In case of contact, flush eyes with water. Flush skin with water for 
15 minutes. If inhaled, remove from exposure. If breathing is dif­
ficult, give oxygen, seek medical attention. If swallowed, do not in­
duce vomiting. Seek immediate medical assistance. NOTE TO 
PHYSICIAN: Gastric lavage using a cuffed endotracheal tube may 
be performed at your discretion. 

FOR ADDITIONAL INFORMATION. SEE MATERIAL SAFETY DATA SHEET. 

MANUFACTURED BY 
PHILLIPS 66 COMPANY 

A SUBSIDIARY OF PHILLIPS PETROLEUM COMPANY 
BAHTLESVILLE, OK 7')O04 

UNITED STATES OF AMERICA 
FOflM 1250:, £ i;aO 

HER 00742 



HERCULES OFFSHORE CO. 
INVOICE NO. 

MARINE REPAIR ^ 
ORDER No. OOB^ 

D 
A 
T 
E 

ONDBH Wrt|TT«N J 

M A R I N E O P E R A " 

'^linhu 
COMPLKTION DATS 

^ ETril l-
L O A WIDTH 

rOf tCMAN 

LA«T PMODUCT A A /} 

YEsH 
OAS F R E E I N G i Z C E R T I F I C A T E REQUI R E D 

N O • 

H A U L O U T FOR INSPECTION A N D REPAIR Y E S Q 

ON W A Y S D A T E : 

ON W A Y S r i A T F : . , 

^k 
f-i—1— 

Y E S Q 

NO n 

N O Q 

CUSTOMER P.O. 

lAsF 
• ILLINO ADDNKta 

ITV AND STATK • * 

K"AUTHen(lT^B I T ' " • •• *̂  1 _ 

AuAsfttz 
a/T AUTUsmiis iv 

STOCK M A T E R I A L [YES D N O 

IF YES. C O M P L E T E STOCK M A T E R I A L T R A N S F E R T I C K E T 

O U T S I D E S E R V I C E S 
IF V e S . L IST W Y E S G^^O 

N'\-h^/\ Vt^cl 

ITEM NUMBERS 

^ /l^t^Lp A/UJ:^ b̂ ^̂ gi-ur d/a^ 

/YLufc^^yyo jpoJ. 

10 

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE. 

Signed: Date: 

HER 00743 



DATE ORDERED 

DATE SHIPPED 

SHIPPING ORDER 

Industrial Nitrogen Services 
General Office: P.O. BOX 3047 HOUSTON, TEXAS 77253 7 1 3 / 8 6 8 - 0 3 3 3 

Remit Payment to: P.O. BOX 200411 HOUSTON, TEXAS 77216-0411 

SHIPPF.RS ORDER NO. 

118- 003638 
INVOICE DATE 

Account No. 

Customer 

Address 

City State Zip 

Customer t ^ ' ' < ^/^j, •9>7^-iAU 

Location S cy/'ri" '<•' <- / / « ? / - < > ' A - r /?^^i:S 

Unit Name ^Ct-C^l-: S poc'^li 

Services Rendered h'o' f^£- / ? - ^>^<< :_ 

C i t y « ^ ^ ^ ^ / ^ S t a t e " " ^ Zip 

CUSTOMER ORDER NO. 

n ? ^ 
ORDERED BY ORIGIN 

118 
WARNING 1 . PRE-JOB DISCUSSION WAS HELD & SAFETY CHECK LIST COMPLETED. 

2. CUSTOMER HAS RTCEIVED A COPY OF SAFETY PRECAUTIONS. 

FROM TO 

I It 
CREDIT APPROVAL 

INITIAL 
INITIAL WARNING 

THE UNDERSIGNED CUSTOMER AMIEES TO BIG THREE INDJ 

y K^^. 5? 
AUTHORIZED SIGNATURE ' • - ' ^ ^ - . - ' v - - - - » -

GENERALTERMS AND CONDITIONS OF SERVICE INCLUDING THOSE APPEARING ON THE REVERSE HEREOF: 

Xf^^n. ' BATE 

QUANTITY 
ORDERED PART NO. DESCRIPTION QUANTITY SHIPPED 

UNIT 
COST AMOUNT 

Service Charge 

Time Charges Pumper 

AM Time Charges Transport 

_CL 
Mileage Pumper 

/ 5 O r^fr,. 
Mileage Transport 

Nitrogen Charges 

^ooao 5cLf 

GOVERNMENT AGEMCY REGUIATORV COMflMNCC CHARGE 
Subtotal 

Tax 

Total 

Credit. a 210PressureTest/puige O 220Cooldown D 230Regeneration D 240 Dryout O 2S0Saltdoirte . , 0 270Rpeline D 280 Sliip Purge 

EQUIPMENT 
UnitNo.&Type 

Date & Time Started 

Date & Time Completed 

TOTAL N2 UNIT HOURS 

Rate SCFM 

TOTALN2USED 

UNIT 1 TYPE UNIT 2 
"3/^7 
/ a - / f - ^ . 
'.-Jir-9^j 

i!tnrî .>«4e 
1^0/l,A/ 

OtlOO^H-^ 

2kr 

TYPE UNITS TYPE 
.,... 

UNIT 4 TYPE 

EQUIPMENT MILEAGE 
Roundtrip Miles From 

-. MILES 
sasit-

TOTALCHARGEABLE 

Roundtrip Miles From: 

X No. of Units 

TRANSPORT MILEAGE AND TIME 

TOTAL CHARGEABLE MILES X No. of Transports 

Total Transport Time On Site 

Total Chargeable Transport Time 
I tiereby acknowledge that the above^lormation is correct, and tti^Services have'))een completed. 

Authorized Signature ,^ir\»n> P/\ . > < ^ ^ r 
Big Three Operators: //^ / f j^,/^. 

Title X Or'fl\:^. •7 Jvi-U Remarks: 

Big Three I.N.S. Representative HER 00744 



BIG THRKK MERCHANT GASES ANDEQUIPMENT, INC. ^\;V-:,- ,--
GENERAL TERMS AND CONUn IONS OF .SERVICE 

Th-: sen;.:-; -. :-s:"^ tf dc'iverv' of r'trot'cji or cxygen ro ;h !".:?;(;:.: : ,;t :r-^ Customer's i;su point ("ihe "site") b\- mesns of connections 
',:rni;h-;'C by '-";e C^rsromcr. the qo3.n;:l.c; pre;si;rc:' a.r:i:; :.;.•,•; o" ' -TL;-, ;;••;::.: :;,;:_ srr to tlic Cu5ion;er's dir-jcricns. i hc Customer at; 
ill ;;nHj ::a^ CL;;'::;:i'i2 charge, custody, contrc; and rcspc-;;::^h'; ;" \ y •;.• '.•^^\T:g or c;h;;:'corjitrciions or cquipnicr: :ur;^:shcdfor the-
!ccc;i)i of do::'.""r}' of the niirogcn ior c:<)'gc/. foi :lu- C J S ' O ; K . '> -:: : toL condoions ^viihin the u - ; : production pipe or other equip>-
mcnl ibour or in the unit and the pre.T.iscs about tb.c; unit. o 

In consideration of the sen'icc and product prices as set oo" jr: its current price schedule, it is understood that the'services and p'rodiicts"" 
of Big Three Industries, Inc., ("Big Three") is offered, furnisi"c-c arrd sold oniv under thefoUowinc terms and conditions: 

\,:.. ; , . / . ' • • ' . . : • - . .- - . • - i \ - ^^ . -•• - - ,^;f .-,•.-: : V > , - y , ' , ' ' . ' V T i 

(1) ' A responsible representative of the Customer must be pi-esent at all times to designate and provide the ppintoof'donnectibiVnn'fo''^ 
which nitrogen or oxygen is to be delivered and to designate the quantities of nitrogen pr oxygen to be delivered, ,the pressures at 
which the same shali be delivered, and the ti.Ties at which the s?-me-shallbe-delivered.—-^-- -i— -^—.--^j- .̂_r~.-.:,o:o.'_-.o.̂ . ._V.., . - -, ..-----__._ 

(2) . If, in order to gain .access to or to return froir. liie site, it is .iccessar)' to repair roads or bridges_or.to.provide tractors, vesselsoor... 
other special means of transportation for B'.g Thioc cquip.-ner.t. material or personnel, such shall be arranged and paid for by the 
Customer. The Ctistomer shall be fully responsible for and shall incerTinify Big Three against_any loss arising-as a result of any da.Tiage-
to or loss of any of Big Three's equipment or materi:;:? while same arc being transported to or from the site by means furnished or 

• arranged for by Customer or while such eqtiip.ment or mate-rials arc being loaded upon of a t t a ched to an)- special means of frans-
ponat ion furnished or arranged for by Customer.. _ ._ _^ ^ 

(3)- '" Purity of ail product furnished under ' this Agrccmcntsha l ! -compiywi th eompressed7Gas;;A.ssociaticn-standards,-Bi.g-Three's— 
only liability or obligation in respect to any product which faiis to m^eet the standards provided for herein shall be to repilace such 
product at Big Thr'e'e's expense. "EIG "THREE .MAKES NO WARRANTY OF A N Y ' K I N D : • E X P R E S " S L V " O l ^ ^ ^ 
THAT PRODUCTS-DELI\"ERED--liEREUNDER SHALL CONFOR.M TO COMPRESSED GAS ASSGCL(iTION.STANDARDS_UN-.__ 
LESS OTHERWISE SPECIFIED. BIG THREE SHALL NOT BE LIABLE FOR DIRECT, INDIRECT OR CONSEQUENTIAL DAM-

- - AGES^OF ANY KIND OR F0R-DAM.A.GESAR1SING FROM THE PRESENCE O R U S E OFPRODUCTS HEREIN CONCERNEB7" 
WTiETHER USED SINGLY OR IN CO.MBINATiON WITH OTHER SUBSTANCES. THERE ARE NOT ANY WARRANTIES WHICH 
EXTEND BEYOND THE DESCRIPTION ON THE F.'\CE HERE. Customer shall and does hereby indemnify and hold Big Three 

-harmless against any and all loss, cost, damage,-liability, claim or expense,-including-(-but not-limited-to)-attorney's fee, arising-out-of— 
injury to or death of persons, or damage to or destruct.«^.4^i£T25SP|jj;aMjjg4«(^j]5i|ai»rfCj9S54ijby.e?^^^ O'' connected;with, the 

Yale" of delivery of pfddu~cfs cbiicef hed hereunder, of Custorher'suse thereof. ;;^-:^i,:~: ' 

(4) AVhile, Big Three will render the services contracted for to the best of its ability, it does not guarantee any results and,kxcept in 
the case-of^ress or-willful-negligence-on its-pare,-shall not-be liable or responsible for any-damage-to the:Site or-any-€quipmeht4oeated— 
at the site or for any loss or damage whatsoever (including injur)' to or death of person or propert) ' damage) growing out of or in any 
way c o n n o t e d ^ ' i thil tro^'efatibns 'ahdCusfblhef shall abs^oK'eTnd hold Big THT«TndustTies,"~Ih'crh'arifi!ess aglTrisrainiafbilffy'fof'aTry 

6pî '<t such loss or damage sustained or incurred by Customer or any third party irrespective of the cause.s-'-'t-.. .0 •. ri-si: 

i^lPv,Siitl)'r;iAil5sHterMn^^ 
from date of statement. If not paid within thirty days, the unpaid amoun to f such bill, shall jbeardnterest at the rate of ten per/c^,t>p,er ;L' 
ThhiXni'Tfidnf he(:^sar)'~tb^be'colIei5te3 by ah "attbfney', ah additfoTTal" afhqurif shall be'conft~3irfllhdpayabIe~a^T(fasonabre^ 

^ : I _ : ; .^^'c^-^Cx Q V '>..- . V Ds;o:M-r,oOsmn &9i3a 

(6) This contract;shaIl be construed in accordance with the laws of the State of Texas. ; PHL.'!.-.;- :!i-!l- sl-''.^-.;^:' 

(7) All of the preceding terms and conditions shall appl> m favor ofany manufacturer of supplier of any equipment Big Three rnav^ 
r-- . useintheperfof i i iaJ iceorat twhpted-pcrformance-ofanyofi tsserviceT' ' ^ > ' " ' ^ * ^ 7 X ' 5 H " ' ? Q C ' 5 ^ * - ^ ^ ^ - ^ ' ^ ' X ' ' * * ' ^ = " "^^I?«X i--;. * 

e-»• cirfi'S. I -^'^ >.s- ••- -:.3afc*-^ J'. - j - * : ^ u.i 'i,i^\.-.^£:bmX. ^ S a S ^ ^^LXJ,....^ ^^^^T^?, Sl^?«^&t^K^ S 
(8) Prices 1 sted in Big Three s current schedule do not include sales or similar taxes and it reserves the nght to add such taxes, if -
ah)^'to~its'^ijblishTd~f)ricesr.Ahytaii; based "on or measurYdnsy the cFa7geTmSe~fof, pr.the cash recelptsTronxthe~sde ofmaterjals or^_ 

5Wijasproducts-;Prrlhc, rendering^f^wvices shall, be.added to the s.tated price,w!^»E^ir:^ayr»^f,m-!i^.r-;srss^ 

Failure to enforce any or all of the above terms and conditions in a particular instance shall not constitute a waiver.of qr^rec lude . --
" subsequent enforcement: " """ ' """ "" ^̂ T ;; 1 TT^,7^'-:, './yi^Zi^'^'^'^,--Z^ 

.No employee is empowered.tQ alter.Qr-waive any of above terms and conditions. ; olI':._[!'Lt-.lJ.^Jl:oi'r-o::_-rL_L 

Prices arc-subject to change without notice. .• - -- - - „ ' ' - " • -• ^ v-- . . ..-! t •• • •, • - -,-•,•.-

Kit; THREK M i ; K < H A \ t (.ASKS AM>:EQUU'MENTvJiVC.— 
--'-' Housloi;. Texas—-^i— i- — .; -: -••/'H-- e HER 00745 



^^^\\\^^^^^^^^^\\\W:^\\\\^^ 

ARD COMMUNICATION 
PACKET 

ndustrial 

i t rogen 

S e r V i c e 

pecial 

O xygen 

S e r V i c e 

• AIR LIQUIDE 

This envelope contains: 

• Nitrogen MSDS 

• Oxygen MSDS 

• O t h e r : 

• Safety Checklist 

• Safety Precautions Pamphlet 

: : ^ ^ ^ \ \ X \ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ \ N \ ^ ^ ^ ^ ^ 

For additional safety information, contact INS/SOS at: 
AIR LIQUIDE AMERICA, PO Box 3047, Houston, TX 77253, or 

(713) 896-2265 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ HER 00746 



AIR L I O U I D E AMERICA CORPORATION PAGE 
P. Q, BOX 3 0 ^ 7 

HOUSTON, TX 7 7 2 5 3 
PURCHASE DROER E A 2 6 9 

M A T E R I A L S A F E T Y D A T A S H E E T 

I - G~E~N E R A L I N F O R M A T I O N 

PRODUCT NAME NITROGEN 

EMERGENCY TELEPHONE N O . 7 1 3 - 8 6 8 - 0 3 0 2 
MANUFACTURERS NAME A I R I I O U I D E AMERICA CORP. 
TRADE NAME/SYNONYMS N I T R O G E N : NITROGEN NF 
CHEMICAL NAME AND SYNONYMS 

NITROGEN 
R E V I S I O N D A T P : 0 8 / 2 ^ / 8 9 PRODUCT 1 0 . UN 1 0 6 6 FORMULA N2 
CHEMICAL F A - I I L Y INERT GAS CAS F A M I L Y 7 7 2 7 - 3 7 - 9 

4:«<c4:>^:^^«4:« SECTION NOTES « » * « # * : * * * < c 

MSDS INFORMATION NUMBER: ( 7 1 3 ) 8 9 6 - 2 1 ^ 0 

I I - H A Z A R O O U S I N G R E D I E N T S 

HAZARDOUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

NITROGEN 1 0 0 * * 
« * NONE ESTADLISHFO 

I I I - P H Y S I C A L D A T A 

BOILING POINT -320.4F (-195.3C) 3 I ATM 
SPECIFIC GRAVITY (AIR = 1): 0.967 3 70 F (21.IC) C I ATM 
VAPOR PRESSURE N/A 
PERCENT VOLATILE BY VOLUME (0/0) N/A (GAS) 
DENSITY 0.072^5 LB/CU FT 

5 70 F (21.1 C) f. 1 ATM 
EVAPORATION RATE N/A (GAS) 
SOLUBILITY IM WATER 2.33SCC/lOOCC H20 a 32 F (0 C) 
MATERIAL AT NORMAL CONDITION GAS 
EXPANSION RATIO (LIQUID TO GAS) N/A (GAS) 

APPEARANCE AND ODOR 

COLORLESS, ODORLESS. TASTELESS GAS 

I V - F I R E A N D E X P L O S I O N H A Z A R D D A T A 

FLASH POINT N/A 
FLASH POINT (MFTHOO USED) 
FLAMMABILITY LIMITS IN AIR (0/0 OY VOL) LOWER N/A UPPER N/A 
EXTINGUISHING MEDIA 

MATERIAL IS NONFLAMMABLE. NlfUOGEN NEITHEil BURNS NOR SUP­
PORTS COMBUSTION. USE EXTINGUISHING MEDIA APPROPRIATE FOR 
SURROUNDING FIRE. 

SPECIAL FIRE FIGHTING PROCEDURES 

NONE. NITROGEN WIIL ACT AS A SIMPLE ASPHYXIANT IF IT DIS­
PLACES OXYGEN, IF POSSIBLE. REMOVE NITROGEN CYLINDERS FROM 
FIRE AREA OR COOL WITH WATER TO AVOID EXCESSIVE PRESSURE 
BUILDUP. SELF-CONTAINFD BREATHING APPARATUS MAY BE REQUIRED 
FOR RESCUE WORKERS. 
• 

UNUSUAL FIRE AND EXPLOSION HAZARD 

HER 00747 



AIR LIUJIDE AMERICA CORPORATION PAGE 
P. 0. BOX 3047 

HOUSTON, TX 77253 
M A T E R I A L S A F E T Y D A T A S H E E T 

PRODUCT NAME NITROGEN 

PRESSURE CAN BUILD UP DUE TO HEAT AND CYLINDER MAY EXPLODE 
IF PRESSURE RELIEF DEVICES SHOULD FAIL TO RELIEVE PRESSURE. 

AUTOIGNITION TEMPERATURE: N/A 

ELECTRICAL CLASS IFI CATlONi NQNHAZARDGUS 

V - H F A L T H H A Z A R D D A T A 

THRESHOLD LIMIT VALUE NONE ESTABLISHED 

UNUSUAL CHRONIC TOXICITY *SEE OVEREXPOSURE SECTION* 

CARCINOGENICITY NOT LISTED BY lARC. NTP, USHA 

ROUTES OF EXPOSURE INHALATION 

EFFECTS OF OVEREXPOSURE 
NITRCGFN IS NONTOXIC. HUT MAY CAUSE SUFFOCATION BY DIS­
PLACING THE OXYGEN IN THE AIR. EXPOSURE TO OXYGEM-DEFIClENT 
ATMOSPHERES MAY CAUSE DIZZINESSt NAUSEA, VOMITING, DIMINI­
SHED MENTAL ALE:^TNESS, LOSS OF CONSCIOUSNESS. AND DEATH. IT 
SHOULD BE RECOGNIZED THAT COLLAPSE AND ASPHYXIATION MAY 
OCCUR WITHOUT EXPERIENCING ANY OF THE ABOVE SYMPTOMS. 

foXICOLGGICAL PROPERTIES: 

NITROGEN IS A SIMPLE ASPHYXIANT, 
m 

EMERGENCY AND FIRST AID PROCEDURES 

PERSONS SUFFERING FROM LACK OF OXYGEN SHOULD BE MOVED INTO 
FRESH AIR. IF VICTIM IS NOT BREATHING, ADMINISTER ARTI­
FICIAL RESPIRATION. IF BREATHING IS DIFFICULT. ADMINISTER 
OXYGEN. OBTAIN PROMPT MEDICAL ATTENTION. 

SELF-CONTAINED BREATHING APPARATUS MAY BE REQUIRED FOR RES­
CUE WORKERS. 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

CONDITIONS TO AVOID 

NONE. 

INCOMPATABIL ITY (MATERIALS TO AVOID) 

NONE. 

HAZARDOUS DECOMPOSITION PRODUCTS 

NONE. 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR 

CONDITIONS TO AVOID 

HER 00748 



AIR LI3UI0E AMERICA CORPORATION PAGE 
P. 0. BOX 30^7 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN 

N O N E . 

V I I - S P I L L O R L E A K P R O C E D U R E S 

STEPS TO 3F TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

EVACUATE ALL UNNECESSARY PERSONNEL FROM AFFECTED ARFA, SHUT 
OFF SOURCE OF NITROGEN IF POSSIBLE. VENTILATE ENCLOSED 
AREAS OR REMOVE CYLINDERS TO AN OUTDOOR LOCATION TO PREVENT 
FORMATION OF OXYGEN-DEFICIENT ATMOSPHERES. IF LEAKING FROM 
CONTAINER OR VALVFt CONTACT THE CLOSEST BIG THREE INDUSTRIES 
LOCATION, OR YOUR SUPPLIER. 
« 

WASTE DISPOSAL METHOD 

DO NOT ATTEMPT TO DISPOSE OF RESIDUAL OR UNUSED QUANTITIES. 
RETURN TO YOUR SUPPLIER FOR DISPOSAL. FOR EMERGENCY DISPO­
SAL, SECURE CYLINDER AND VENT SLOWLY TO THE ATMOSPHERE IN A 
WELL-VENTILATED AREA OR OUTDOORS. 

V I I I - S P E C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 

USE SELF-CONTAINED BREATHING APPARATUS OR POSITIVE PRESSURE 
AIR LINE WITH MASK IN OXYGEN-DEFICIENT ATMOSPHERES-
RESPIRATORS WILL NOT FUNCTION. 

VENTILATION 

*SEE NOTES* 

PROTECTIVE GLOVES 

N/A 

EYE PROTECTION 

SAFETY GLASSES ARE RECOMMFNOEO 
WHEN HANDLING HIGH PRESSURE CYLINDERS. 

OTHER PROTECTIVE EQUIPMENT 

SAFETY SHOES WHEN HANDLING CYLINDERS. 

«««:̂ 4̂:«::«<«4c SECTION NOTES ********** 

ADEQUATE TO AVOID LOWERING OXYGEN CONTENT TO BELOW 19.5 % 
(OXGYEN-DEFICIENT ATMOSPHERE). 

LOCAL EXHAUST: YES 
MECHANICALi YES 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

STORE AND USE WITH ADEQUATE VENTILATION- CYLINDERS SHOULD 
BE STORED UPRIGHT WITH VALVE PROTECTION CAP IN PLACE AND 

HER 00749 



AIR L[:JUinE AMERICA CORPORATION PAGE 
P. 0. BOX 3047 

HOUSTON, TX 77253 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN 

FIRMLY SECURED TO PREVENT FALLING OR BEING KNOCKED OVER. 
PROTECT CYLINDERS FROM PHYSICAL DAMAGE: DC NOT DRAG. ROLL, 
S L I D E , OR DROP. USE A SUITABLE HAND TRUCK FOR CYLINDER 
MOVEMENT. DO NOT ALLOW THE TEMPERATURE WHERE CYLINDERS ARE 
STORED TO EXCEED 175 F (52 C-J . 

D . O . T . LABELING 

NONFLAMMABLE GAS - GREEN lAREL 

VALVE CONNECTION 

580 

OTHER PRECAUTIONS 

NEVER STRIKE A WELDING ARC ON ANY COMPRESSED GAS CYLINDER. 
REFILLING CYLINDERS WITHOUT THE CONSENT OF THE CYLINDER 
OWNER IS A VIOLATION OF FEDERAL LAW (49 CFR). 

DOT PLACARD: NONFLAMMABLE GAS 

DOT PROPER SHIPPING NAME: NITROGEN, COMPRESSED 

MISCELLANEOUS I NFUKI-IAT ION : 

FURTHER INFORMATION ABOUT NITROGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUf^LISHED BY: 

THE COMPRESSED GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(703 J 979-4341 

G-lO-l: "COMMODITY SPECIFICATION FOR NITROGEN" 
P-l: "SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS" 
P-9-: "THE INERT GASES ARGON. NITROGEN, AND HELIUM" 
P-14: "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
SB-2: "OXYGEN DEFICIENT ATMOSPHERES" 

NEPA RATINGS: 
HEALTH; 0 
FLAMMABILITY: 0 
REACTIVITY: 0 

HMIS RATINGS-
HEALTH: 0 
FLAMMABILITY: 0 
REACTIVITY: 0 

CERCLA RATINGS: 
HEALTH: 0 
FIRE:0 
REACTIVITY: 0 
PERSISTANCE: 3 

LISTED IN TSCA INVENTORY: YES 

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLFLY FOR YOUR INFORMATIONt 
CONSIDERATION, INVESTIGATION, IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD 
29 CFR 1900.1200. AIR LIOUIOE AMERICA CORPORATION PROVIDES NO WARRANTIES, 
EITHER EXPRESS OR IMPLIED. 

HER 00750 



AlK LIJUIDE AMERICA CCRHGRATIGN PAGE 
- Po C, B O 3 C ^ / . _ , . . 

HCUSTC^, TX 7 7 2 5 3 

M A T E R I A L S A F E T Y D A T A S h £ E 1 

7 ~ - ~ G ~ ~ N ~ E ~ R A L I N f C R M A T I C N 

P R U L L L T K/iME N I I R L G E h , REFRiGEHATEC H t U I C 

EMERGENCY TELEPhCNE NC- 7 i 3 -<36o-03U2 , ^ ^ ^ ^ ^ ^ 
MANuFACTLRfcHS NAME AiH LxCUluE AHtR lLA CCRP. 
IKACE NAME/SVNGNYMS L I C G I D N l I k L G E N ( L I N ) 
CFcMiCAL KAME ANG SYNGNlTrlS 

MTRCGENt REFHIGERArtL) L IGUIG " 
B E V i S i L N LATE: C t i / 2 ^ / e S PRUDUCi I L . UN IS77 FCRMULA N2 
ChtMICAL FAMILY IKERT GAS CAS NUMBER 1121-21-^ 

« < * : » « * * * 4 * SECIICN NCTES • * * * * * * * « * 

MSDS INFCRMATICN NUMBER: ( 7 1 3 ) fi9fa-2l40 

I I - h A Z A R O G U S I N G R t C I E N f S 

hAZARCCU:> MIXTURES CF L I C L I C S AND GASES G/C ILV 

MIRCGEN ICC * * 
* * NINE ESTAbLlSFEC 

I I I -~P H Y S I C A L D A T A 

E C I L I N G F C I N I - 3 2 C . 4 F ( - 1 9 5 . d C ) w 1 AIM 
SPECIF IC GRAVITY (F2G = 1 ) : O.aUaJ i B L I L I N G PT , £ 1 ATM 
\iAFCR F R E S ^ L R E N / A 
PERCENT v C L A T l L t Bit VCLUME ( 0 / 0 ) N/A 
CENSiTY b C . ^ ' i LB /Cb FT a BUIL ING P I . i I ATM 
EVAPCRATILN RATE N/A 
SCLUBIL ITY I N IsAlER N/A 
MATERIAL AJ N L R M A L CGNCI I IUN L IQUID 
EXPANSILN RATIu ( L l C u l C TC GAS) 1 - 6 S 6 . 5 

APPEARANCE AND CGLR 

C C L C H L E S S . C C C R L E S S GAS 

I V - F I R E A N D E A P L C S I C N H A ^ A R L L A T A 

FLASF P C I M t\/A 
FLASH FLINT (MElhCD USED) 
FLAMMABILITY LIMITS IN AIR (U/0 BY VCLJ LCwER N/A LFPER N/0 

EXTINGLISFING MEDIA 

HATtPlAL IS NCNFLAMMABLE. NITRCGEN NEITHER BURNS NCR SUP-
PGRIS CGMliuSTICN- USE EXTINGUISHING MEDIA APPRGPRlAlt FCH 
SURRCLNUING FIRE. 

SPECIAL FIRE FIGHTING PROCEDURES 

NLNE. NITRCGEN hILL ACT AS A SIMPLE ASPHYXIANT IT il DIS­
PLACES OXYGEN- LlCUID NITROGEN ^FtN SPILLED WILL VAPORIZE 
RAPIDLY CAUSING A VAPUR CLOUD THAT hILL CREATE AN CXYGEN-
DEFICIENT AIMGSPFERE. EVACUATE THE AREA OF IHIS VAPOR CLOUD 
UNLESS HEARING SELF-CUNTAIKED BREATHING APPARATUS-
• 

LNUSUAL FIRE AND EXPLOSION HAZARD 

CONTACT .»ITH "CGLC" LIGUID GR GASECLS NITROGEN MAY CAUSE 
FRGSIEITE. VISIBILITY MAY BE OESCCREU IN THIS "VAPOR 
CLLLL", 

ZoiClGiN I 1 iCN TEMPERATURE: N/A 

HER 00751 
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V 
AIK LiOUiUE AMERICA CCRPLRATIUN 

P. C. aC/ JU4/ 
HCUSruN. I> 77253 

PAGE 

M A T E R I A L S A F E T Y C A I A S H E E T 
PRODUCT NAME M I R O G E N , REFRIGERATED L iCUlD 

ELECIRICAL CLASSIF ICATION: NCNHAZAfiUULiS 

V - H E A L T H H A Z A f i C A I A 

NCNE ESIABLIShEU 

•SEE CVERt/PGSURE SECIICN* 

NCT LISTED BY lARD. NTP, CSHA 

INHALATICN, EYE/SKIN CCNTACT 

THRESHCLC Hfll VALLE 

UNUSUAL ChltUNIC ICAICIIY 

CARCINCGEMCITY 

PLuTfcS CF EXPCSURE 

EFFECTS GF CVERE/PCSLRE 

MTRCGcN IS NCNTCXIC. BUT MAY CAUSE SUi-FGCAlION BY DIS­
PLACING THE CXYGEN IN THE AIR. EXPOSURE TU OXYGEN-DEF ICIENI 
ATMOSPHERES MAY CAUSE DIZZINESS, NAUSEA. VCMITING. D I M M -
SHtO ^'£NTAL ALERTNESS, LOSS OF CONSCILUSNESS, ANU DEATH. IT 
SHCULL bE RECLGNIZED THAT COLLAPSE AND ASPHYXIATICN NAY 
OCCUR WlIhCuT EXPERIENCING ANY OF THE AfiCVE SYMPlCfS. PRC-
LONGfcO liHEATHINt, CF VERY COLO ATMOSPHERES CAN CAUSE LUNG 
CAMA6E AND HYPCIHERMIA. FRUZEN TISSUES, CAUSED BY FROSTEITE 
ARE PAI^L£Sb AND APPEAR wAXY WITH A POSSIBLE YELLOW CCLCR. 
THfcy rilLL eECGME SwOLLEiM, PAINFuL, AND PRONE TO INFECTION 
nHEN THAhED. 

lOXlCOLCGICAL PRCPERTIES-

MTROGtN IS A SIMPLE ASPHYXIANI. 

CCNTACT *ITh COLD LlCUIU OR PIPING MAY CAUSE COLD CONTACT 
BLRNi, "FROSIBIIE". 

EMERGENCY AND FIRST AlC PRCCcDuRES 

PERSONS SUFFERING FROM LACK UF CXYGEN SHOULD dE MOVED INTC 
FRESH AIR. IF ViCIIM IS NOT BREATHING. ADMINISTER ARTI­
FICIAL RESPIRATION. IF BREATHING IS DIFFICULT, ACMIMSTEn 
CXYGtN. OBTAIN PROMPT MEDICAL ATTENTION. 

StLF-CCNTAINEC BREATHING APPARATUS MAY EE RECUIREU FOR RES­
CUE ioCRKERS. 

IF CCNTACT hITh CRYOGENIC LIQUID NITROGEN HAS CAUSED FROST­
BITE, DO NCT RUE THE AFFECTED AREA, AS TISSUE CAMAGE MAY 
OCCUR. FLUSF THE AFFECTED AREAS nITH *ARM wATtR. DO NCT 
USE HOT ikATER. OBTAIN PROMPT MEtlCAL AITENTION-

V I - R E A C T I V I T Y D A T A 

STABILITY STABLE 

CGNOIIICNS TO AVOID 

NONE. 

INCuMPATAtlLIIY (MATERIALS TO AVOID) 

NONE. 

HAZARCOLS GtCOMPOSTT1CN PBUOUCTS 

i\CNt . 
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- Aik LlQUIUc AHEBICA CGRPCRAJION , -., PAGE 
' P. L. B O 3C^7 

HCUSTGN. r x 77253 

f ^ A I E R I A L S A F E T Y L A T A S H E E T 
PRODUCT NAfE N i lRCGEN, REFR_T GERATED L i C U I D 

HAZARCGUo PGLVNERIZATiCN wILL NUT CCCLR 

CUNDIllCNS TC AVCJb 

NCNE. 

V I I - S F I L L C R L E A K P R C C E D U R E S 

5TEPS TC tE TAKEN IN CASE MATERIAL iS RELEASED CR SPILLED 

EVACLATE ALL UNNECESSARY PERSONNEL FROf VAPGR CLCUD AREA 
whfcRt AN CXYGEN-CEFICIENT ATMUSPhERE IS PftCBAELE. SHtT CFF 
MTRCuEN SuuRCE IF POSSIBLE. AwCiC CONTACT talTH LIQUID 
MIRLGEN CR ITS COLD BGIL-GFF GAS. TC INCREASE RATE CF 
E V A P C H A H U N SPRAY WITH L A R G E ANCtiNIS OF k*ATER FHGN UPViiND. 
IF LEAKING FRCH CCNTAINcR OR CCNNECIICN. CCNTACT IF.E CLCStST 
eib IhKEfc INCUSTRIES LCCATIUN. CR YCUR SUPFLItfi- SELF-CCN-
TAlNtt BRCATFING APPARATUS wILL EE REOUIRED IN OiGEN-CcFI-
CIENT AiitA-^ SuLF AS NITRCGEN tf*iPCR CLOUDS. 
• 

WASTE u lSFCSAL METFCD 

DC NLT ATTE^PI TC DISPOSE OF RESIDUAL OH UNUSED QUANTIT IES , 
REIUhiN IC YCLR SUPPLIER FOR DISPCSAL. »-CR EJ^tPGfcNCY C ISFO-
SALf ALLLh L I C L I C NITROGEN TO EVAPORATE IN A ^lELL-vEN T I L ATED 
CUIDCCR L C C A T K N . 

V i i l - S F E C i A L P R C T E C T I V t I N F C R f - A l I C N 

RESPIRATORY PRCTECTICN (SPECIFY TYPE) 

USE SfcLF-CCNTAINEU BREATHING APPARATUS CR P C S I I I V E PRESSURE 
AIR L INE H I I F N A S K IN OXYGEN-DEFICIENT ATMCSPhtRES. 
RESPIRATORS »»UL NOT FUNCTION. 

V f c N T I L A I I L N 

*SEE NOTES* 

PRGTtCTIwE GLCVES 

L U O S t - F l I T I N G ThtRNAL INSULATED/LEATHER 

EYE PRCTELI ICN 

FULL FACE SHIELD AND SAFETY GLASSES ARE 
RECC^fENDEL i.FEN FANULING N2 L I Q U I D 

CTHcR P R C l t C T I v E ECLIPMENT 

LONG S L E t V t Sh lRT FOR L I Q U I D HANDLING-
SJ4FETY S H O E S I F HANDLING CYLINDERS. 

444««4«:»«« SECTION NOTES • • * « * * * • * « 

A D C Q L A T E TO AVCID LOWERING OXYGEN CCNTfcM TG d£LC* 1 5 . 5 :t 
(GXYGEN-CEF IC IEM ATMOSPHERE). 

LOCAL EXHAUST- YES 
HECHAMCAL: YES 

I X - S P E C I A L P R E C A U T I O N S 

PhECALl iGNS TC Bti l A K t N IN HANDLING ANu SICRING 
HER 00753 



AlH LIOUICE AMERICA CCRPCRATION PAGE 
P. C. BC;< 30^7 

, ' HGUSTON. I> 77253 

M A T C R I A L S A F E T Y C A T A S h E E I 
PRODUCT NAME NIIi^OGEN. REFRIGERAItD LICUID 

SrCRfc ANu U:.i: ̂ Ilh ADECUAIi: VENIILAIION. CONTAINERS ShCULC 
Be ilCREC oPRIGhT AND FIRMLY bECLRED TC PREVENT FALLING CR 
etiNc- KNCCKEU CVER- PROTECT CGNIAINfcwS FRCM PHYiiiCAL CAM-
AGE; bC NCT CRAG. ROLL. SLIDE. CR DRCP. USE A SlillAELt HANC 
iKbCk FGR CCMAINER MOVEMENT. LICLIO CONTAINERS U - E . i <»L 
GYHNGEHSi wILL VENT NITROGEN IF INTERNAL PRESSURE BU1LC5 
UP, SC THESE CONTAINERS SHOULD- lifc STOREC IN V»ELL-VtN IILATEC 
AREAS. 

C.O-I. LABELING 

NONFLAMMABLE GAS - GREEN LABEL 

VALVE CLNNECIiCN 

i-SiJ FCR LiCLIC. 560 FOR GAS 

ClhER P H E L A L T I C N S 

H w U l L NITROGEN E^^PANUS AT A RAT IC OF fc'9d-5 TO 1. ANC IF 
IRAPPfcC IN A CCNTAINER OR PIPE. IT t»ILL PRGUUCE tNCRMCLS 
PkLciSLRtS AhiCh WILL RUPJURE I FE CCNTAINER- ANY AREA WliERE 
LiCUiC NITROGEN CCULO BE TRAPPEL MUSI BE PROTECTED BY A 
P R E S S L R E R E L I E F D E V I C E - PIPING MUST BE DESIGNED FGR E>IRcME 
COLL. MANY MATERIALS. SUCH AS CARBON STEEL. WILL BECC>E 
BRilTLt AND MAY FRACTURE WhtN E^dREMELY COLD. 00 NOT ICcCh 
COLO- PIPING AS FROSTBITE M/.Y OCCUR. 

DOT PLACARD: NONFLAMMABLE GAS 

OCT PROPER SFIPPING NAME- NITROGEN. REFRIGERATfcD LICUID 

MI:iCELLANbOLS INFCRMATION: 

FURTHER INFORMATION ABOUT LIQUID NITROGEN CAN BE FCUNC IN 
THE FCLLOhlNG PAMPHLETS PUBLISHED BY: 

THE COMPRESSED oAS ASSOCIATION lOGAi 
1235 JEFFERSON DAVIS HIGHV.AY 
ARLINGION, VA 22202 
17031 S7S-43^1 

G-lO.l: "OOM/'CDIIY SPECIFICATION FCR NIIRCGEN" 
F-L- "SAFE HANDLING OF COMPRESSED GASES IN CONTAiNtRS" 
P-9: "IHE INERT GASES ARGON. NITROGEN. AND HELIUM" 
P-i^: "SAFE HANDLING OF CRYOGENIC LIQUID" 
P-i4- "ACCIDENT PREvENflON IN OXYGEN-RIOh AND CXYGEN-

CEFICIEM ATMOSPHErtES" 
$6-2.'. "0;<YGEN-DEFICI£NT ATMOSPHERES" 
Av-i: "SAFE HANDLING OF LIQUEFIED NITROGEN £ ARGON" 

NFPA RATINGS: 
HEALTH: 3 
FLAiv/^ABlLITY- 0 
REACTIVITY: 0 

HMIS RATINGS: 
HEALTH: 3 
FLAMMABiLIIY: 0 

REACTIVITY: 0 

OEROLA RATINGS: 
HEALTH: 0 
FIRE. 0 
REACTIVITY: 0 
P E R S I J T A N C E : 3 

LlSItu IN TSCA INVENTORY: YfcS 
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AlU L l i i u I D t AMERICA CCRPQRATICN PAGE 
P. C . BCX 3U4 7 ^ 

. ^ HCUSTGN. TJ< 77253 

M A T E R I A L S A E E i y L i A T A S H E E T 
PKCDUCr NAME NI IRCGEN. REFRIGERATED L l t U I D 

THIS PRCULCI SAFEIV DATA SHEET IS^GFfEREC SCLELlT fCR YGUR^ IM-CRNAI ICN, 
CONi»ID£RATlCN. INVE J f IGAf ION. IN CCMPLIANCE wlfH HAZARD CCMMLMCAllLN SJAKOAKJ 
29 CFR 1SCC.12C0. AIR LIOUIDE AHtRlCA CGRP. PRCVlUEi NG hARRAMIEi, EIThER 
E;<PReSS CR ifPLIEC-
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AIR L i ; ) U I O E AMERICA CORPQRAr iGN PAGE. . J 
'^ P . n . f3nX 3 0 4 7 

* ' ' ' H f i l l S r U N , TX 7 7 2 5 3 
' . PURCHASE ORDER MASTERCARD ORDER 

M A T E R I A L S A F E T Y D A I A S H E E I 

I - G E N E R A L I N F O R M A T I O N 

PRODUCT NAME OXYGEN 

EMERGENCY TELEPHONE N U . 7 l 3 - d 6 8 - U 3 0 2 
MANUFACTURERS NAME AIR L I O U I D E AMERICA CORP. 
TRADE NAME/SYNONYMS GXYGFN: OXYGEN U S P : AVIATORS BREATHING OXYGEN ( A B O ) 
CHEMICAL NAME AND SYNHMYMS 

OXYGEN 
R E V I S I O N DATE: 0 9 / 0 5 / B O PRODUCT I D - UN 1 0 7 2 FORMULA 02 
CHEMICAL FAMILY ( iXTD lZER ' CAS F A M I L Y 7 7 8 2 - 4 4 - 7 

* * * * * * * * * * SECTION rJOTES * * * * * * * * * * 

MSUS INFORMATION NUMBER: ( 7 1 3 ) 8 9 6 - 2 1 4 0 

I I - H A Z A R D O U S I N G R E D I E N T S 

HAZARDOUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

OXYGEN 1 0 0 * * 
* * NONE ESTABLISHED 

I I I - P H Y S I C A L D A T A 

B O I L I N G POINT - 2 9 7 . 3 F ( - 1 8 3 . O C ) 5 I ATM 
S P E C I F I C GRAVITY ( A I R = I ) : l . l 0 4 s i ,iJ 70F ( 2 1 . 1 0 C I ATM 
VAPOR PRESSURE N/A 
PERCENT V O L A T I L E BY VOLUME ( J / 0 ) N /A (GAS) 
DENSITY 0 . 0 8 2 7 9 L B / C U FT 

'i) 70 F (21.1 C) C 1 ATM 
EVAPORATION RATE N/A (GAS) 
SOLUBILITY IN WATER 4.89SCC/lOOCC H20 a 32 F (0 C) 
MATERIAL AT NORMAL CONDITION GAS 
EXPANSION RATIO (LIQUID TO GAS) N/A (GAS) 

APPEARANCE AND ODOR 

COLOKLESSt ODORlESS, TASTELESS GAS 

I V - F I R E A N D E X P L O S I O N H A Z A R D D A T A 

FLASH POINT N/A 
FLASH POINT (METHOD USED) 
FLAMMABILITY LIMITS IN AIR (0/0 BY VOl) LOWER N/A UPPER N/A 
EXTINGUISHING MEDIA 

MATERIAL IS NONFLAMMABLE. USE EXTINGUISHING MEDIA APPRO­
PRIATE FOR SURROUNDING FIRE. 

SPECIAL FIRE FIGHTING PROCEOURFS 

THOUGH NOT FLAMMABLE ITSELF, OXYGEN VIGOROUSLY ACCELERATES 
COMBUSTION. IF POSSIBLE. SHUT OFF OXYGEN CAS AND REMOVE 
CYLINDERS FROM FIKF ARFA OR COOL WITH kMTFR TO AVOID EXCES­
SIVE PRESSURE BUIID UP. 
• 

UNUSUAL FIRE AND EXPLOSION HAZARD 

MATERIALS WHICH DO NOT BURN IN AIR MAY BURN IN AN OXYGEN-

HER 00756 



AIR I I3UIDE AMtPICA CuRPORAriGN PAGE 
X ., P. G. BOX 3047 
<̂  HnUSILN. TX 77253 

M A T E R I A L S A F E T Y D A T A S H F F T 
PRODUCT NAME OXYGEN 

ENRICHFO ATMOSPHERE WHERE THE OXYGEN CONTENT EXCEEDS 2lt, 
OXYGEN MAY FORM EXPLOSIVE COMPOUNDS WHEN EXPOSED TO COM­
BUSTIBLE MATERIALS OR OIL. GREASE. AND OTHER HYDROCARBON 
MATERIALS. PRESSURE CAN BUILD UP DUE TO HEAT AND CYLINDER 
MAY EXPLODE IF PRESSURE RELIEF DEVICES SHOULD FAIL TO 
RELIEVE PRESSURE. 

V - H E A L T H H A Z A R D D A T A 

THRESHOLD LIMIT VALUE NONE ESTABLISHED 

UNUSUAL CHRONIC TOXICITY *SEE OVEREXPOSURE SECTION* 

CARCINOGENICITY NOT LISTED BY lARC, NTP, OSHA 

ROUTES OF EXPOSURE INHALATION 

EFFECTS OF OVEREXPOSURE 

BREATHING 802 OR MORE OXYGEN AT ATMOSPHERIC PRESSURE FOR 
MORE THAN A FEW HOURS MAY CAUSE NASAL STUFFINESS. COUGH, 
SORE THROAT, CHEST PAIN AND BREATHING DIFFICULTY. BREATHING 
OXYGEN AT HIGHER PRESSURE INCREASES THE LIKELIHOOD OF AD­
VERSE EFFECTS WITHIN A SHORTER TIME PERIOD. EXPOSURE TO 
OXYGEN AT HIGHER PRESSURES FOR PROLONGED PERIODS HAS BEEN 
FOUND TO AFFECT VISION. NEUROMUSCULAR COORDINATION AND 
ATTENTIVE POWERS. 

TOXICOLOGICAL PROPERTIES: 

AT NORMAL CONCENTRATION AND PRESSURE, OXYGEN POSES NO TOXI­
CITY HAZARDS. HOWEVER. AT ELEVATED CONCENTRATIONS ANO PRES­
SURES, OXYGEN MAY CAUSE ADVERSE EFFECTS (SEE ABOVE). 

EMERGENCY ANO FIRST AID PROCFDURES 

REDUCE OXYGEN PRESSURES TO 1 ATM AND/OR MOVE VICTIM INTO 
FRESH AIR. 

RESCUE PERSONNEL SHOULD PE AWARE OF EXTREME FIRE HAZARDS 
ASSOCIATED WITH OXYGEN-ENRICHED ATMOSPHERES. 

V I - R E A C T I V I T Y D A T A 

STABILITY STABLE 

CONDITIONS TO AVOID 

NONE. 

INCOMPATABILITY (MATERIALS TU AVOID) 

OXYGEN REACTS EXPLOSIVELY WITH ETHERS, ALCOHOLS. AND HYDRO­
CARBON MATERIALS. KEEP OXYGEN CONTAINERS FREE OF OIL AND/OR 
GREASE. 

HAZARDOUS DECOMPOSITION PRODUCTS 

NONE. 

HER 00757 



AIR I. lOiJIDE AME^IICA CORPURATinN PAGE 
P. 0. BOX 3047 

* HOUSTON, TX 77253 

M A T E R I A L S A F E T Y U A T A S H E E T 
PRODUCT NAME OXYGEN 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR 

CONDITIONS TO AVOID 

NONE. 

V I I - S P I L L O R L E A K P R O C E D U R E S 

STEPS TO BE TAKE?4 IN CASE MATERIAL IS RELEASED OR SPILLED 

WASTE DISPOSAL METHOD 

DO NOT ATTEMPT TO DISPOSE OF RESIDUAL OR UNUSED QUANTITIES. 
RETURN TO YOUR SUPPLIER FOR DISPOSAL. FOR EMERGENCY DISPO­
SAL, SECURE THE CYLINDER AND BLOW DOwN SLOWLY TO THE ATMOS­
PHERE IN A WELL-VEMTILATED AREA OR OUTDOORS. 

• 

V I I l - S P F C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 
NONE. 

VENTILATION 
NATURAL OR MECHANICAL WHERE GAS IS 
PRESENT — *SEE NOTES* 

PROTECTIVE GLOVES 

IF USED, MUST RE CLEAN AND GREASE FREE 

EYE PROTECTION 

SAFETY GLASSES ARE RECOMMENDED WHEN 
HANDLING HIGH PRESSURE CYLINDERS. 

OTHER PROTECTIVE EQUIPMENT 

SAFETY SHOES WHEN HANDLING CYLINDERS. 

«4:««:4:4:«4r4'«: SECTION NOTES ********** 

LOCAL EXHAUST: SUFFICIENT TO PREVENT OXYGEN-ENRICHED 

ATMOSPHERES OF OVER 21% OXYGEN. 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 
STORE AND USE WITH ADEQUATE VENTILATION. OXGYEN IS HEAVIER 
THAN AIR AND LEAKING GAS COULD ACCUMULATE IN LOW AREAS OR 
CONFINED SPACES CAUSING AN OXYGEN-ENRICHED ATMOSPHERE. 
CYLINUERS SHOULD RE SrURFn UPRIGHT WITH VALVE PROTFCTION CAP 
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••--•••• "- A I R L l O t J t O E A M E R I C A C O R P O R A T I O N PAGE 
^ • P . O . BOX 'JO'^7 

HOUSTON, r x nz5i 

M A T E R I A L S A F E T Y D A T A S H F E T 
PRODUCT NAME OXYGEN 

IN PLACE AND FIRMLY SECURFD TO PREVENT FALLING OR BEING 
KNOCKED OVER. PROTECT CYLINDERS FROM PHYSICAL DAMAGE: 00 
NOT DRAGt ROLL, SLIDE. OR DROP. USE A SUITABLE HAND TRUCK 
FOR CYLINDER MOVEMENT. DO NOT ALLOW THE TFMPFRATURF WHERE 
CYLINDERS ARE STORED TO EXCEED 125 F (52 C». DO NOT STORE 
OXYGFN CLGSFR THAN 20 FEET FROM FLAMMABLE OR COMBUSTIBLE 
MATERIALS. KEEP CYLINDERS FREE FROM OIL AND GREASE. 

D.O.T. LABELING 

OXYGEN YELLOW LABEL 

VALVE CONNECTION 

CGA 540 OR CGA B70 (PIN riDEXED) 

OTHER PRECAUTIONS 
ALL GAUGES, VALVES, REGULATORS, PIPING AND EQUIPMENT TO BE 
USED IN CXYGEN SERVICE '̂ UST BE CLEANED FOR OXYGEN SERVICE IN 
ACCORDANCE WITH CGA PAMPHLET G-4.1. OXYGEN IS NOT TO BE 
USED AS A SUBSTITUTE FOR COMPRESSED AIR. NEVER STRIKE A 
WELDING ARC ON ANY COMPRESSED GAS CYLINDER. REFILLING 
CYLINDERS WITHOUT THE CONSFNT OF THE CYLINDER OWNER IS A 
VIOLATION OF FEDERAL LAW (49 CFR ) . 

DOT PLACARD: OXYGFN 

DOT PROPER SHIPPING NAME: OXYGEN, COMPRESSED 

MISCELLANEOUS INFORMATION: 

FURTHER INFORMATION ABOUT OXYGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUBLISHED BY: 

THE COMPRESSED GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(703) 979-4341 

G-4.3: "COMMODITY SPECIFICATION FOR OXYGEN" 
G-4i "OXYGEN" 
G-4,l: "CLEANING EQUIPMENT FOR OXYGEN SERVICE" 
P-l: "SAFE CLEANING OF COMPRESSED GASES IN CONTAINERS" 
P-I4i "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
SB-8: "USE OF OXY-FUFL GAS WELDING AND CUTTING APPARATUS" 
AV-8: "CHARACTERISTICS AND SAFE HANDLING OF CRYOGENIC 

LIQUID AND GASEOUS OXYGEN" 

NFPA RATINGS: 
HEALTH: 0 
FLAMMABILITY: 0 
REACTIVITY: 0 

HMIS RATINGS: 
HEALTH: 0 
FLAMMABILITY: 0 
REACTIVITY: 0 

CERCLA RATINGS: 
HEALTH: 0 
FIRE: 0 
REACTIVITY: 0 
PERSISTANCE: 3 

LISTED IN TSCA INVENTORY: YES 
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ATR L IQUTDE AMER ICA CORPOR-Ai"inN PAGE 
.^ ' .• " P.O. BOX 3047 

HOUSTON, TX 77251 

M A T E R I A l S A F E T Y D A T A S f H E E T 
PRODUCT NAME OXYGEN 

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLELY FOR YOUR INFORMATION, 
CONSIDERATIGN, INVESTIGATION. IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD 
29 CFR 1900.1200. AIR LIOUIDF AMERICA CORPORATION PROVIDES NO WARRANTIES, 
EITHER EXPRESS OR IMPLIED, 
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, J- A IR L l Q U I O r - AMFRICA CuRPCjRAr i r iM ~" ' PAGE L ~ 
' ^ P . 0 . BOX JO',? 

HOUSTON, TX 7 7 2 5 3 
.' PURCHASE ORDER 2 0 2 4 5 9 4 HV 

• M A T E R I A L S A F F T Y R A T A S H E E T 

I - G F N E R A L I N F O R M A T I ( ] f j 

PRODUCT NAME OXYGEN, REFRI GERATEf) L I Q U I D 

EMERGENCY TELFPHONF ^JO. 7 1 3 - 8 6 8 - 0 3 0 2 
MANUFACTURERS NAME A I R L I O U I O E AMERICA CORP. 
TRADE NAME/SYNONYMS L I Q U I D OXYGFN ( L O X ) 
CHEMICAL NAME AND SYNONYMS 

OXYGEN, REFRIGERATED L I Q U I D 
R E V I S I O N D A T E : 0 ' ) / 0 5 / 8 9 PRODUCf I D . UN 1073 FORMULA 02 
CHEMICAL F A M I L Y O X i n i Z F R CAS F A M I L Y 7 7 8 2 - 4 4 - 7 

* * • * * « : * * « « SECTION rJOTFS * * * * * * • . * * * * 

MSDS INFORMATION NUMBER: ( 7 1 3 ) R 9 6 - 2 1 4 0 

I I - H A Z A R D 0 U S I N G R E D I E N T S 

HAZARDOUS MIXTURES OF L I Q U I D S AND GASES 0 / 0 TLV 

OXYGEN 100 * * 
* * NONE FSTABl ISHED 

I I I - P H Y S I C A L D A T A 

BOILING POINT -297.iF (-183.OC) ol I ATM 
SPECIFIC GRAVITY (H20 ^ 11: 1.14 3 BOILING PT C I ATM 
VAPOR PRESSURE N/A 
PERCENT VOLATILE BY VOLUME (0/0) N/A 
DENSITY 71.22 L8/CU FT 

aj BOIL ING PT L I ATM 
EVAPORATION KATE N/A 
SOLUBILITY IN WATER N/A 
MATERIAL AT NORMAL CONDITION LIQUID 
EXPANSION RATIO (LIQUID TO GAS) 1:860.6 

APPEARANCE AND ODOR 

PALE BLUE, ODORLESS LIQUID 

I V - F I R E A N D E X P L O S I O N H A Z A R D D A T A 

FLASH POINT N/A 
FLASH POINT (METHOD USED) 
FLAMMAUILITY LIMITS IN AIR (0/0 RY VOL) LOWER N/A UPPER N/A 
EXTINGUISHING MEDIA 

•MATERIAL IS NONFLAMMABLE. USE EXTINGUISHING MEDIA APPRO­
PRIATE FOR SURROUNDING FIRE. 

SPECIAL FIRE FIGHTING PROCEDURES 

THOUGH NOT FLAMMABLE ITSELF, OXYGEN VIGOROUSLY ACCELERATES 
COMBUSTION. LIUUin OXYGFN, WHEN SPILLED, WILL EVAPORATE 
RAPIJLY CAUSING A VAPUR CLOUD THAT WILL BE HIGHLY OXYGEN-
ENRICHED, WHICH CAN CAUSE MATERIALS IN THIS CLOUD TO IGNITE 
EASILY. EVACUATE THE CLOUD AREA AND REMOVE ANY IGNITION 
SOURCES. 
• 

UNUSUAL F I R E AND EXPLOSION HAZARD 
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. ' AIR LlOUlur AMERICA CORPORATION PAGE 
P. O. BOX 3047 

HOUSTON, TX 77753 
M A T E R I A L S A F E T Y O A T A S H F F T 

PRODUCT NAME OXYGEN, REFRIGERATED L F O U I D 

MATERIALS WHICH DO MOT F5URN IN AIR MAY BURN IN CXYGEN-
ENRICHED AIMOSPHERFS WHERE THE OXYGEN CONTENT hXCFfcDS Zii. 
OXYGEN MAY FORM EXPLOSIVE COMPOUNDS wHEN EXPOSED TO COM-
OUSTIQLE MATERIALS OR OIL. GREASE, AND OTHER flYOROCARi30N 
MATERIALS. CONTACT WITH "COLO" REFRIGERATED LIUUliD MAY 
CAUSE FROSTBITE. vrSIBILIlY MAY BE OOSCURFD IN THIS VAPOR 
CLOUD. 

AUTOIGNITION T E-IPERATUPF : N/A 

ELECTRICAL CLASSIFICATION; NONHAZAROOUS 

V - H E A L T H H A Z A R D D A T A 

THRESHOLD LIMIT VALUE NONF ESTABLISHED 

UNUSUAL CHRONIC TOXICITY *SEF OVEREXPOSURE SECTION* 

CARCINOGENICITY NOT LISTED BY lARC. NTP, uSHA 

ROUTES C!F EXPOSURE INHALATION, EYE/SKIN CONTACT 

EFFECTS OF OVEREXPOSURE 

CONTACT WITH LIQUID OXYGEN CAN CAUSE SEVERE FROSTBITE AND 
FREEZE BURNS. PROLONGED BREATHING OF VERY COLD ATMOSPHERES 
CAN CAUSE LUNG DAMAGE AND HYPOTHERMIA. BREATHING BOX OR 
MORE OXYGEN AT ATMOSPHERIC PRESSURE FOR MORE THAN A FEw 
HOURS MAY CAUSE NASAL STUFFINESS, COUGH, SORE THROAT, CHEST 
PAIN AND BREATHING DIFFICULTY. BREATHING OXYGEN AT HIGHER 
PRESSURE INCREASES THE LIKELIHOOD OF ADVERSE EFFECTS WITHIN 
A SHORTER TIME PERIOD. EXPOSURE TO OXYGEN AT HIGHER PRES­
SURES FOR PROLONGED PERIODS HAS BEFN FOUND TO AFFECT VISlUNi 
NEUROMUSCULAR COORDINATION, AND ATTENTIVE POWERS. 

TOXICOLOGICAL PROPERTIES: 

AT NORMAL CONCENTRATION AND PRESSURE, OXYGEN POSES NO TOXI­
CITY HAZARDS. HOWEVER, AT ELEVATED tONCENTRATFONS AND PRES-
SURESf OXYGEN MAY CAUSE ADVERSE EFFECTS (SEE ABOVE). 
• 

EMERGENCY AND FIRST AID PROCEDURES 

REDUCE OXYGEN PRESSURES TO 1 ATM AND/OR MOVE VICTIM INTO 
FRESH AIR. 

RESCUE PERSONNEL SHOULD BE AWARE OF EXTREME FIRE HAZARDS 
ASSOCIATED WITH 0XY(;EN-FNR ICHED ATMOSPHERES. 

IF CONTACT WITH CRYOGENIC llOUIO OXYGEN HAS CAUSED FROSTBITE 
00 NOT RUB THE AFFECTED AREA, AS FISSUE DAMAGE MAY OCCUR. 
FLUSH THE AFFECTED AREAS WITH WARM WATER. 00 NOT IJSF HOT 
WATER. OBTAIN PROMPT MEDICAL ATTENTION. 

V I - R E A C T I V I T Y D A T A 

STABILITY STABLE 

CONDITIONS TO AVOID 
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• ••- • ' A I R L i ; j i n r i F uMfcRlCA CURPuRATiON PAGE i 
P . O, i30X SO'*? 

H O U S T r N . TX 7 7^53 

M A T E R I A L S A F E T Y D A T A S H E E T 
PRUDUCT NAME OXYGEN, REFRIGEPATEO L I O U I U 

M f i N E . 

INCOMPATABILITY (MATERIALS TO AVOID) 

OXYGEN REACTS EXPLOSIVELY WITH ETHERS. ALCOHOLS, ANJ HYJkO-
CARBON MATERIALS. KEEP OXYGEN CONTAINERS FREE OF OIL AN3/0R 
-GREASE. 
• 

HAZARDOUS DECOMPOSITION PRODUCTS 

NONE. 

HAZARDOUS POL Y 1ER I Z AT I Oii WILL NOT OCCUR 

C O N D I T I O N S TO AVOID 

NONE. 

V I l - S P I L L O R L E A K P R U C E D l i R E S 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPIILFD 
EVACUATE ALL UNNECESSARY PERSONNEL FROM VAPOR CLUUO AREA 
WHERE AN OXYGEN-ENRICHED AI^OSPHERE IS FORMED, AND ELIMINATE 
ANY SOURCES OF HEAT OR IGNITION. SHUT OFF SOURCE OF OXYGEN 
IF POSSIBLE. VFNTILATE AREA TO PREVENT OXYGEN-ENRICHED 
ATMOSPHERE. AVOID CONTACT WITH LIQUID OXYGEN OR ITS COLD 
BOIL-JFF GAS. TO INCKEiSF RATE OF EVAPORATION, SPRAY WITH 
LARGE AMOUNTS OF UATER FkOM UPwINO. IF LEAKING FROM CON­
TAINER OR CONNECT liiN, CONTACT THE CLOSEST RIG THREE INDUS­
TRIES LOCATION, OR YOUR SUPPLIER. 

WASTE DISPOSAL METHOD 

DO NOT ATTEMPT TO DISPOSE OF RESlUUAL OR UNUSED QUANTITIES-
RETURN TO Y(!UK SUPPLIER FOR DISPOSAL. EUR EMERGENCY DISPO­
SAL, ALLOW LliJUID OXYGEN TO EVAPORATE IN A WFLL-VENTIL ATED, 
CLEAN (GREASE-FREE), OUTDOOR LOCATION. KEEP AREA FREE FROM 
SPARKS OR FLAMES AMD ANY HYDROCARBON MATERIALS. 

V I I I - S P E C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 

NONE. 

VENTILATION 

NATURAL OR MECHANICAL Wt<ERE t;AS IS 
PRESENT — *SE£ NOTES* 

PROTECTIVE CLOVES 

*SE£ NOTES* 

EYE PPOTECTICN 

FULL FACE SHIELD AND SAFETY GLASSES ARE 
RECOMMENDED WHEN HAMDLINC; LIUIJIO OXYGEN. 

OTHER PROTECTIVE EUUIP'-̂ ENT 
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. • AIR I I J U I O E AMERICA CORPURATION PAGE 
P. 0 . BOX 3-J47 

HOUSION, TX 7 7 2 5 3 

M A T E R I A L S A F E T Y D A T A S H F F T 
PRODUCT NAME OXYGEN, PErRIGERATEO L I Q U I D 

LONG SLEEVE SHIRT fPR l I O U I i ) H A N D I I N G . 
SAFETY SHOES I F HANDLING C Y L I N D E R S . 

« * « # « : * « ; * * * SECTION NOTES * * * * * * * * * * 

LOCAL EXHAUST: S U F F I C I E N T TO PREVENT OXVGEN-ENRICHED 
ATMOSPHERES OF fVVER 714! OXYGEN. 

GLOVES: LOrSE F I T T I N G THGRHAL INSULATED UR l E A T H E R . GLOVES 
MUST BE CLEAN AND GRFASE F R E E . 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIU.'JS TO BE TAKEN IN HANDLING A.JO STORING 

STORE AND USE WITH ADEQUATE VE.NT I L A T I U N . OXYGEN I S HEAVIER 
THAN AIR AND LEAKING GAS CAN ACCUMULATE IN LOw AREAS CR CON­
F I N E D SPACES CAUSING AN OXYGEN-ENRICHED ATMOSPHERE. C O N ­
TAINERS SHOULD BE STORED UPRIGHT AND F IRMLY SECURFD TO P R E ­
VENT F A L L I N G OR BEING KNOCKED OVER. PROTECT CONTAINERS FROM 
PHYSICAL DAMAGE: DO NOT DRAG, R O L L , S L I D E OR DROP. USE A 
S U I T A B L E HAND TRUCK FOR CONTAINER MOVEMENT. L I Q U I D C O N T A I ­
NERS ( I . E . : 4 L CYL INDERS) WILL VENT OXYGEN IF INTERNAL 
PRESSURE BUILDS U P , SO THFSF CONTAINERS SHOULD BE STORED I N 
W E L L - V E N T I L A T E D ARFAS. BULK OXYGEN STORAGE MUST MEET EXPO­
SURE SEPARATION R EOUIRE ^IFNTS OUTLINED I N NFPA PAMPHLET 5 0 . 
• 

D . O . T . L A B E L I N G 

OXYGEN -- YELLOW LABEL 

VALVE CONNECTION 

440 FOR LIQUID; 540 FOR GAS 

OTHER PRECAUTIONS 

LIQUID OXYGEN EXPANDS AT A RATIO OF 860.6 - I, AND IF TRAP­
PED IN A CONTAINER OR PIPE. IT WILL PRODUCE ENORMOUS PRES­
SURES WHICH WILL RUPTURE THE CONTAINER. ANY AREA WHERE 
LIQUID OXYGEN COUIO BE TRAPPED MUST BE PROTECTED BY A PRES­
SURE RELIEF DEVICE. PIPING MUST BE DESIGNED FOR EXTREME 
CULD. MANY MATERIALS. SUCH AS CARBON STEEL. WILL BECOME 
BRITTLE AND MAY FRACTURE WHEN EXTREMELY COLD. DO NOT TOUCH 
COLD PIPING, AS FROSTBITE MAY OCCUR. ALL GAUGES. VALVES, 
REGULATORS. PIPING AND EQUIPMENT TO BE USED IN OXYGEN SER­
VICE MUST BE CLEANED FOR OXYGEN SERVICE IN ACCORDANCE WITH 
CGA PAMPHLET G-4.1. 

DOT PLACARD: OXYGEN 

DOT PROPER SHIPPING NAME: OXYGFfI, REFRIGERATED LIQUID 

MISCELLANEOUS INFORMATION: 

FURTHER INFORMATION ABOUT LIQUID OXYGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUBLISHED BY: 

THE COMPRESSED GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 227:^7. 
(703) 979-4341 

G-4.3: "COMMODITY SPECIFICATION FOR OXYGEN" 
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AIR L L J U I O r AMERICA CCRPORATinN RAGE 
P. 0 . BOX 3 0 4 7 

HOUSION. TX 7 7 2 5 1 
# 

M A T E R I A L S A F E T Y 0 A T A S H E E T 
PRODUCT NAME OXYGEN, REFRIGERATED L I O U I D 

G - - ^ : " O X Y G E N " 
G - 4 . 1 : " C L E A N I N G EQUIPMENT FUR OXYGEN S E R V I C E " 
P - l : " S A F E HANDLING OF rOMPRESSEO GASES I N CON TA1 fJFR S " 
P - 1 2 : "SAFE HANDLING OF CRYOGENIC L I O J I D S " 
P - I A : "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

D E F I C I E N T ATMOSPHERES" 
S O - 8 : "USE OF OXY-FUFL GAS WELDING AND CUTTING APPARATUS" 
A V - a : " C H A R A C T E R I S T I C S AND SAF'E HANDLING OF CRYOGENIC 

L I Q U I D AND GASEOUS OXYGEN" 

NFPA R A T I N G S : 
H E A L T H : ^ 
F L A M M A r i l L I F Y : 0 
R E A C T l V I T Y i 0 

HMIS R A T I N G S : 
HEALTH: 1 
F L A M f l A R I L I TY : 0 
R E A C T I V I T Y : 0 

C E R C L A R A T I N G S : 
H E A L T H : 0 
F I R E : 0 
R E A C T I V I T Y i 0 
P E R S I S T A N C E : 3 

L I S T E D I N TSCA INVENTORY: YES 

TH IS PRODUCT SAFETY DATA SHFtT I S O F F t R F O SOLELY FOR YOUR I N F O R M A T I O N f 
C O N S I D E R A T I O N , I N V E S T I G A T I O N , I N C f M P L I A N C E WITH HAZARD COMMUNICATION STANDARD 
29 CFR 1 9 0 0 . 1 2 0 0 . A IR L I O U I O E AMERICA CORPORATION PROVIDES NO WARRANTIES , 
E ITHER EXPRESS OK I M P L I E D . 
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HOWfTOiSAFELYr 
HANDLE AND USE 
LIQUEFIED AND 

COMPRESSED GASES 

d AIR LIQUIDE 
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SAFETY 
PRECAUTIONS 

0 xygen, nitrogen, argon, 

helium, compressed air, 

carbon dioxide, nitrous oxide, 

hydrogen, acetylene, and specialty ^ 

gases nave properties that can cause :^1^ i C ^ ^ g f 

THE FOLLOWING PROCEDURES SHOULD BE 
OBSERVED WHEN HANDUNG COMPRESSED 

GAS CYLINDERS OR LIQUEHED 
GAS CONTAINERS. 

Read the label on all cylinders or 
containers belore use to identify 
their contents. If the label is not 
legible or is missing, do not 
assume that the cylinder contains a 
particular gas, but return the 
cylinder to the gas supplier. 

NEVER REL Y ON THE COLOR OF THE CYLINDER TO 
IDENTIFY ITS CONTENTS. 

READ THE LABEL 
TO IDENTIFY THE GAS! 

Observe all warnings and safety 
precautions set forth on the 
cylinder label. 

THIS SAFETY PRECAUTION 
PAMPHLET IS OFFERED SOLELY FOR 

YOUR INFORMATION, CONSIDERATION 
AND INVESTIGATION. THE COMPANY 
PROVIDES NO WARRANTIES, EITHER 

EXPRESS OR IMPLIED, AND ASSUMES 
NO RESPONSIBILITY FOR THE 

ACCURACY OR COMPLETENESS OF 
. THE DATA CONTAINED HEREIN. 

Always secure cylinders in storage 
and use. Never remove the valve 
protection cap until the cylinder is 
secured (chained, tied, etc.) and 
ready for use. 

IF A CYUNDER IS KNOCKED OVER AFTER 
THE CAP IS REMOVED, THE VALVE COULD BE 
BROKEN OFF CAUSING THE CYLINDER TO BE 

C PROPELLED VIOLENTLY.^ ? f i i -
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Never attempt to lift a cylinder by 
the valve protection cap. 

Never attempt to transfer any gas 
from one cylinder to another or to 
mix any gases in a cylinder. 

Always use a pressure-reducing ' 
regulator when withdrawing any 
gaseous product from a cylinder or 
other high pressure source. To 
minimize the chance of injury, 
stand to one side of the regulator 
when opening the cylinder valve. 

Containers of liquefied compressed 
gases such as oxygen, nitrogen, 
argon, helium, hydrogen, carbon 
dioxide, and nitrous oxide must be 
kept in an upright position and 
secured to prevent them ftom 
being knocked over. 

Never use an adaptor to connect a 
cylinder valve to a regulator or other 

^ ^ X piece of equipment. Specific valve 
• ^ ^ outlet connections have been 
^ ^ ^ designed for most gases to prevent 

misuse and contamination. For 
further information, see CGA 

(Compressed Gas Association) /ANSI (American National 
Standards Institute) pamphlet V-1, "Compressed Cylinder 
Outlet and Inlet Connections". 

Always use a cart when moving 
cylinders or liquefied gas containers. 

Liquefied 
gases are 
extremely cold 
and these 
liquids or their 
cold "boil-off" 
vapors can '^ 

cause cold contact burns or "frost­
bite". In addition, many materials 
such as carbon steel will become 
brittle and may fracture when 
exposed to these cold tempera­
tures. Piping for these cold liquids 
must be designed for extreme 
cold. 
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KEEP ALL SURFACES WHICH MAY COME IN CONTACT 
WITH OXYGEN CLEAN TO PREVENT IGNITION. 

Even normal industrial soot and dirt can constitute a combustion 
hazard in the presence of oxygen. Do not place liquid oxygen 
equipment on asphalt or on any surface which may have oil or 
grease deposits. If liquid oxygen is spilled, do not walk on or roll 
equipment over the spill. Use cleaning agents which will not 
leave organic deposits on the cleaned surfaces. In handling 
equipment which may come in contact with oxygen, use only 
clean, lint- free gloves or hands washed clean of oil. Never 
lubricate oxygen valves, regulators, gauges, or fittings with 
oil, grease, or other lubricants that are not oxygen compat­
ible. Check with your lubricant manufacturer or oxygen supplier 
for a source of oxygen compatible lubricants. 

UQUID OXYGEN IS EXTREMELY COLD 
t jK297:0 °F), AND AS A LIQUID OR 
MCOLaGAS MAY CAUSE SEVERE 
rFROSTDITE TO THE EYES OR SKIN.. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid oxygen occurs, consult a physician at once. 
Do not rub frozen body parts, as tissue damage may result. 
Remove any clothing that may restrict circulation to the frozen 
area. As soon as practical, place the affected part of the body in 
a warm water bath which has a temperature not to exceed 
105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid so that it will not splash or spill. Protect 
your eyes with safety goggles or face shield, and cover the skin 
to prevent contact with the liquid or cold gas. Clean, protective 
gloves that can be quickly and easily removed, and long 
sleeves are recommended for arm protection. Cuffless trousers 
should be worn outside of boots or work shoes to shed spilled 
liquid. If clothing should be splashed with liquid oxygen or 
otherwise saturated with oxygen gas, it should not be consid­
ered safe to wear for at least 30 minutes, since it can be easily 
ignited while the concentrated oxygen remains. 

LiqUID-TO-GAS EXPANSION ^ ~ 

WHILE OXYGEN IS NONFLAMMABLE. IT | 
SUPPORTS AND CAN GREATLY ACCELERATE 

COMBUSTION. KEEP COMBUSTIBLES AND 
IGNITION SOURCES AWAY FROM WHERE 

OXYGEN IS BEING liSED OR STORED, i 

Cryogenic liquids produce large quantities of gas when they 
vaporize. Liquid oxygen will expand at a ratio of 1:860, liquid 
to gas. If liquid oxygen is trapped in a sealed container or 
piping, it will vaporize producing enormous pressures which 
could cause the container to rupture violently if not protected 
by a pressure relief device. 
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VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible oxygen enriched atmo-" 
spheres or reduced visibility. In addition, all sources of ignition 
should be shut off in the path of the oxygen vapor cloud, if 
possible. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

dirt that might have accumulated in the valve outlet. Visually 
inspect the regulator and the inlet connection to ensure that 
they are free of dirt, oil, grease or other hydrocarbon-type 
contaminants. These contaminants may ignite and bum 
violently when the cylinder valve is opened. Dirt and dust 
should be removed with a clean cloth. However, oil and grease 
cannot be easily removed, and the regulator should be returned 
to an authorized service facility for proper cleaning. Connect 
the regulator to the valve, back out the pressure-adjusting 
screw until it turns freely, open the cylinder valve slowly until 
maximum pressure is indicated on the high pressure gauge, 
then open the cylinder valve all the way to eliminate possible 
leaks through the packing. To minimize the chance of injury, 
stand to one side of the regulator when opening the cylin­
der valve. 

STORE OXYGEN CYLINDERS AND LIQUEFIED OXYGEN 
CONTAINERS IN ACCORDANCE WITH APPLICABLE 

SAFETY CODES. 

Oxygen in storage must be separated from flammable liquids or 
gases and combustible materials (especially oil or grease), a 
minimum distance of 20 feet unless separated by a noncombus-
tible barrier at least 5 feet high and having a fire resistance rating 
of at least one-half hour. For more information, see NFPA 
Standard No. 50, "Bulk Oxygen Systems At Consumer Sites". 

MAINTAIN ADEQUATE VENTILATION. 

Adequate ventilation must be provided to prevent accumula­
tion of oxygen and minimize combustion hazards in areas 
where oxygen is used and stored. 

CONTAINERS, EQUIPMENT, AND REPLACEMENT PARTS 
MUST BE SUITABLE FOR OXYGEN SERVICE. 

Use only equipment, cylinders, containers and apparatus 
designed and approved for use with oxygen. Many materials, 
especially some non-metallic gaskets and seals, constitute a 
combiistion hazard when in oxygen service, although they may 
be acceptable for use with other gases. Make no substitutions for 
recommended equipment, and be sure all replacement parts are 
compatible with oxygen and cleaned for oxygen service. Keep 
repair parts in sealed, clean plastic bags until ready for use. 

REGULATORS WHICH HAVE BEEN USED WITH 
FLAMMABLE GAlSES SHOULD NEVER BE USED 
FOR OXYGEN SERVICE UNLESS CLEANED BY 

S c i i AUTHORIZED PERSONNEL. 

OBSERVE ALL APPLICABLE SAFETY CODES 
WHEN INSTALLING OXYGEN EQUIPMENT. 

Follow the recommendations of the NFPA Standard No. 50, 
"Bulk Oxygen Systems at Consumer Sites", NFPA Standard 
No. 51, "Oxygen-Fuel-Gas Systems for Cutting and Welding", 
American National Standards Institute Pamphlet No. Z49.1, 
"Safety In Welding and Cutting", and with all local safety 
codes when installing oxygen equipment or oxygen piping. 

OXYGEN FOR MEDICAL USE 

Oxygen should be used for medical use only if it is labeled: 
"Oxygen U.S.P.", and it is administered by qualified persons; 
and, except in emergencies, under doctor's prescription. 

For further information about medical gas systems, consult 
NFPA Standard No. 99, "Health Care Facilities". 

Oxygen should never be substituted for breathing air when 
air supplied respiratory protection is used since regulators 
used in this service may contain substances which are not 
compatible with oxygen and may result in an explosion. 

REGULATORS 

Before attaching a regulator to a cylinder, visually inspect the 
cylinder valve outlet very carefully for traces of dirt, dust, oil 
or grease. Remove dirt and dust with a clean cloth, but if oil or 
grease is detected, do not use the cylinder; return it to your 
supplier. Before attaching the regulator to the cylinder valve, 
crack the cylinder valve momentarily to blow out any dust or 

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS 
OR LIQUID, EXERCISE CAUTION. 

Gaseous oxygen should be released only outdoors away from 
personnel, combustible materials, and sources of ignition. 
Liquid oxygen should be dumped into an outdoor pit filled 
with clean, grease and oil-free gravel, where it will evaporate 
safely. 

nWTC^;^SWP.S^^'*.v"^-T^.T^-.v;-
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NON FLAMMABLE 

SAFETY PRECAUTIONS 
: FOR: 

• NITR6GEN5^ 

,. . .aARGOj 
k '> i i r " HELIUMI 

NITROGEN, ARGON, AND 
HELIUM 

SAFETY PRECAUTIONS 

Nitrogen (N2), argon (Ar), and helium (He) are inert, colorless, 
odorless, tasteless and nonflammable gases. The atmosphere 
that we breathe contains 21% oxygen, 78% nitrogen, 1% argon 
and trace amounts of other gases such as helium. 

NITROGEN, ARGON, AND HEUUM ARE;; 
NONTOXIC, BUT THEY CAN CAUSE 

ASPHYXIATION AND DEATH IN CONFINED, 
A m POOGLY VENTILATED AREAS BY 
pDKSPLACING THE OXYGEN WHICH IS r^ 
^ ^ I NECESSARY TO SUSTAIN LIFE. ^'<H 

Atmospheres which do not contain enough oxygen for breath­
ing (at least 19.5%) can cause dizziness, unconsciousness, or 
even death. 

Nitrogen, argon, and helium cannot be detected by the human 
senses and will be inhaled like air. If adequate ventilation is not 
provided, these gases may displace normal air without warn­
ing. Store containers outdoors or in other well-ventilated areas. 
Never enter any tank, pit, or other confined area where 
these gases may be present until purged witli air and tested 
for a breathable atmosphere (at least 19.5% oxygen) using 
an oxygen analyzer. 

UOUID NITROGEN ( -320 .4 °F), 
ARGON ( - 302.5 °F), AND HELIUM ( - 452.0 °F) 

ARE BOREMELY COLD, AND AS LIQUIDS 
^̂  OR COLO GASES CAN CAUSE SEVERE : 

FROSTBITE TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with cryogenic liquids occur, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid so that it will not splash or spill. Protect 
your eyes with safety goggles or face shield, and cover the skin 
to prevent contact with the liquid or cold gas. Protective gloves 
that can be quickly and easily removed and long sleeves are 
recommended for arm protection. Wear cuffless trousers 
outside boots or over work shoes to shed spilled liquid. 

High pressure mobile units respond to special applications 
for nitrogen and oxygen. 
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LIQUID-TOGAS EXPANSION LIQUID HELIUM SPECIAL PRECAUTIONS 

Cryogenic liquids produce large quantities of gas when they 
vaporize. Liquid nitrogen will expand at a ratio of 1:696 liquid 
to gas, liquid argon will expand at a ratio of 1:842 liquid to 
gas, and liquid helium will expand at a ratio of 1:745 liquid to 
gas. If liquid nitrogen, argon or helium is trapped in a sealed 
container or piping, it will vaporize producing enormous 
pressures which could cause the container to rupture violently 
if not protected by a pressure relief device. 

VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible oxygen deficient atmo­
spheres or reduced visibility. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

The extremely low temperature of liquid helium (- 452.0 °F) 
can solidify any gas including air. Such solidified gases can 
plug pressure-relief passages and devices making them 
ineffective in relieving excess pressure from evaporating 
liquid. Always store and handle liquid helium under positive 
pressure and in closed systems to prevent infiltration and 
solidification of air or other gases. 

Keep exterior surfaces of liquid helium equipment clean. 
Oxygen can condense from the air on exposed liquid helium or 
cold-gas equipment surfaces, such as vaporizers and piping. To 
prevent the possible ignition of grease, oil, or other combustible 
materials with the condensed oxygen, keep these surfaces clean. 

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Gaseous nitrogen, argon, or helium should be released only in 
an outdoor area. Liquid nitrogen, argon or helium should be 
released into an outdoor pit filled with clean, grease and oil-
free gravel, where it will evaporate rapidly and safely. 

H E L I U M B A L L 0 0 N W A R N I N G 

HEUUM BALLOONS AND BALLOON FILLING EQUiPMENt ARE OFTEN MISUSED IN AN 
ATTEMPT TO ALTER VOICE CHARACTERISTICS BY INHALING HEUUM TO j 

I S ; TALKLIKE "DONALDDUCK". - ,S::k'\':iMf^: 
THIS S AN EXTREMELY DANGEROUS PROCEDURE WHICH HAS RESULTED IN j -

DEATHS THROUGH SUFFOCATION AND/OR LUNG DAMAGE. I I t ^ 

Observe the following precautions when handling helium cylinders for balloon filling. Don't let 
an accident spoil the fun of using helium fliled balloons. 

• Read and follow the safety precautions that appear on the cylinder label. 

• Use only a regulator which is designed for balloon filling. 

• Store and use helium cylinders in a well ventilated area, and transport cylinders 
only in well ventilated vehicles. Helium gas is odorless and non-toxic, but can 
cause suffocation by displacing the oxygen you breathe. 

• Never remove the cylinder valve protection cap until the cylinder is secured 
(chained, tied, etc.) in an upright position and ready for use. 

• Do not breathe helium from the cylinders, filling regulators or from helium 
filled balloons. 

• Never allow children to operate balloon filling equipment. 

• Close the cylinder valve after each use and when empty. 

• Never leave the cylinder unattended with the regulator attached. 
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NON FLAMMABLE 
GAS 

COMPRESSED AIR 
SAFETY PRECAUTIONS 

HON FUMMABLE 
GAS 

CARBON DIOXIDE 
SAFETY PRECAUTIONS 

Compressed air is a colorless, odorless, tasteless and nonflam­
mable gas that is produced by compression and filtration of 
atmospheric air or by synthetically mixing 21% oxygen and 
79% nitrogen. 

:ij$ COMPRESSED AIR IS NONFLAMMABLE; 
IHOWEVER, IT W U i SUPPORT COMBUSTION;; 
mmEU UNDER PRESSURE, IT CAN EVEN i 
' 1 * 1 1 ACCaERATE COMBUSTIOH^^^lSrls 

BREATHING AIR 

When using compressed air for breathing, ensure that you have 
a source of air (cylinder or compressor) that meets or exceeds 
the specification for CGA "Grade D" air that is required by 
OSHA. 

Firefighters using breathing air in self<onlained breathing 
apparatus (SCBA). 

Oxygen should never be substituted for breathing air when air-
supplied respiratory protection is used since regulators used in 
this service may contain substances which are not compatible 
with oxygen and may result in an explosion. 

AIR FOR MEDICAL USE 

If air is used for medical puq)oses, then you must use a 
medical grade of air "Compressed Air U.S.P.". 

SPECIAL PRECAUTIONS FOR COMPRESSED AIR 

Compressed air is often used to power pneumatic tools. Under 
no ciccumstances should oxygen be substituted for air to 
power tools since these tools contain lubricants which are 
not oxygen compatible and could cause an explosion 
resulting in severe injury or death. 

Carbon dioxide (CO2) is a colorless, odorless and nonflam­
mable gas with a slightly acidic taste. 

^ CARBON DIOXIDE CAN CAUSE ASPHYXMTION 
AND DEATH IN CONFINED. POORLY VENTILATED 
AREAS BY DISPLACING THE OXYGEN WHICH IS 

M&'- NECESSARY TO SUSTAIN U F E - l l ^ fe 

Concentrations of 10% carbon dioxide or greater will cause 
unconsciousness or death, without regard to oxygen concen­
tration. In addition to the asphyxiation hazard, carbon dioxide 
acts as a stimulant and depressant on the central nervous 
system. At lower concentrations, increases in heart rate and blood 
pressure have been noted, and labored breathing, headaches, and 
dizziness may occur if exposure is prolonged, regardless of 
oxygen content. OSHA has adopted an 8-hour Permissible 
Exposure Limit (PEL), also known as Time Weighted 
Average (TWA) of 5,000 ppm (0.5%) for carbon dioxide. The 
American Conference of Governmental Industrial Hygienists 
(ACGIH) recommends a Short Term Exposure Limit (STEL) of 
30,000 ppm (3%). Persons should not be permitted in areas with 
concentrations above these levels. 

Carbon dioxide cannot be detected by the human senses and 
will be inhaled like air. If adequate ventilation is not provided, 
it may displace normal air without warning. Since carbon 
dioxide is more dense than air, high concentrations can persist 
in open pits, tanks, or low areas. Before entering any tank, 
pit, or other confined area where carbon dioxide may be 
present, carbon dioxide monitoring should be performed. If 
carbon dioxide is present, the area should be purged with 
air, or an air supplied respirator should be worn. Store 
containers outdoors or in other well-ventilated areas to avoid 
the accumulation of potentially harmful concentrations. 

WHEN LIQUID CARBON DIOXIDE IS RELEASED TO 
THE ATMOSPHERE, IT FORMS SOLID CARBON 

DIOXIDE (DRY ICE) WHICH IS EXTREMELY 
COLD (-109.3 °F) AND CAN CAUSE SEVERE 

FROSTBITE TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with cold gas or dry ice occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
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body in a warm water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Protect your eyes with safety goggles and face shield, and cover 
the skin to prevent contact with the liquid, cold gas or solid. 
Protective gloves that can be quickly and easily removed and 
long sleeves are recommended for arm protection. 

CARBON DIOXIDE SPECIAL PRECAUTIONS 

For small uses, carbon dioxide service is by withdrawal of gas 
from a cylinder. A small number of cylinders are equipped 
with a siphon or dip tube for liquid withdrawal. NEVER 
CONNECT A REGULATOR TO A CYLINDER 
EQUIPPED WITH A SIPHON OR DIP TUBE. The liquid 
will flash to gas and rupture the regulator. Cylinders equipped 
with siphon or dip tubes are identified by "siphon tube" 
stenciled on the cylinder sidewall. 

SOLID CARBON DIOXIDE (DRY ICE) SPECIAL PRECAUTIONS 

Dry ice is an extremely cold solid (-109.3 °F). Avoid contact 
with exposed flesh asit can cause severe frosbite. Wear 
suitable clothing and gloves when handling dry ice. 

Dry ice evaporates (sublimes) to form carbon dioxide gas 
which does not support life. Do not breathe gas. Store and use 
dry ice with adequate ventilation. 

Do not store dry ice in tight containers. Pressure will 
develop as the dry ice evaporates which could burst air tight 
containers. 

NON FLAMMABLE 
GAS 

Using peltetized dry ice in wine making is 
highly beneficial in removing undesirable 
dissolved oxygen from wines during 
fermentation. 

IF IT IS NECESSARY TO DISPOSE OF WASTE 
GAS OR SOLID, EXERCISE CAUTION. 

Carbon dioxide gas should be released only in an outdoor, well 
ventilated area. Allow dry ice to sublime (evaporate from solid 
to gas) in an outdoor, well ventilated area. 

NITROUS OXIDE 
SAFETY PRECAUTIONS 

Nitrous oxide (N2O) is a colorless and nonflammable gas with a 
slightly sweetish odor and taste. Nitrous oxide is widely used as 
an anesthetic gas in concentrations of up to 50% with oxygen. 

NITROUS OXIDE IS CLASSIFIED A SIMPLE 
ASPHYXIANT THAT CAN CAUSE DEATH IN 

CONFINED, POORLY VENTILATED AREAS BY' 
DISPLACING THE OXYGEN WHICH IS ^ ; 

NECESSARY TOSUSTAIH UFE^^e J 

Atmospheres which do not contain enough oxygen for breath­
ing (at least 19.5%) can cause dizziness, unconsciousness and 
death. When nitrous oxide is inhaled in high concentrations for 
a few seconds, it affects the central nervous system and may 
induce symptoms resembling intoxication, hence its nickname 
"Laughing Gas". 

BECAUSE OF ITS WIDELY KNOWN INTOXICATING 
EFFECT, THIS GAS HAS OFTEN BEEN MISUSED 
RESULTING IN DEATH DUE TO SUFFOCATION. 

IT IS IMPORTANT THAT SECURITY OF NITROUS 
OXIDE CYLINDERS BE CONSIDERED TO 

PREVENT THEFT AND MISUSE. 

Although nitrous oxide is classified as a simple asphyxiant 
(nontoxic), there are studies that suggest a link to certain health 
hazards from long-term exposure to high concentrations of 
nitrous oxide in the operating room or dental office. Because of 
these studies, the ACGIH (American Conference of Govern­
mental Industrial Hygienists) has recommended a TLV of 50 
ppm and the NIOSH (National Institute for Occupational 
Safety and Health) has recommended a maximum exposure on 
an 8-hour time weighted average (TWA) of 25 ppm for 
anesthesia administration and 50 ppm for dental offices. 
REFER TO YOUR MATERIAL SAFETY DATA SHEET 
FOR MORE DETAILED INFORMATION ON THE 
HEALTH HAZARDS OF NITROUS OXIDE. 

WHILE NITROUS OXIDE IS NONFLAMMABLE, 
IT SUPPORTS AND CAN GREATLY; 
ACCELERATE COMBUSTION IN A ' 
MANNER SIMILAR TO OXYGEN.^4 V ' 
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Nitrous oxide in storage must be separated from flammable 
liquids or gases and combustible materials (especially oil or 
grease) a minimum distance of 20 feet unless separated by a 
noncombustible barrier at least 5 feet high having a fire rating 
of at least one-half hour. 

LIQUID NITROUS OXIDE IS VERY COLO 
( -129 .1 °F), AND AS A UQUIO OR COLO GAS 

MAY CAUSE FROSTBITE TO THE EYES OR SKIN. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid nitrous oxide occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105?F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid nitrous oxide so that it will not splash or 
spill. Protect eyes with safety goggles or face shield, and cover 
the skin to prevent contact with the liquid or cold gas. Clean, 
protective gloves that can be quickly and easily removed and 
long sleeves are recommended for arm protection. Cuffless 
trousers should be worn outside of boots or work shoes to shed 
spilled liquid. 

NITROUS OXIDE FOR MEDICAL USE 

Nitrous oxide should be used for anesthetic purposes only if it 
is labeled "Nitrous Oxide, U.S.P.", and it is administered by 
licensed practitioners. 

Nitrous Oxide is routinely used as an anesthetic gas in 
medical and dental applications. 

IF IT IS NECESSSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Gaseous and liquid nitrous oxide should be released only 
outdoors, downwind from personnel, combustible materials 
and sources of ignition. 

HYDROGEN 
SAFETY PRECAUTIONS 

Hydrogen (H2) is a colorless, odorless, tasteless, nontoxic and 
flammable gas. It is the lightest of all elements. 

HYDROGEN IS A FLAMMABLE GAS. A MIXTURE 
OF HYDROGEN WITH OXYGEN OR AIR IN 
A CONFINED SPACE WILL EXPLODE IF [ 

IGNITED BY A SPARK. FLAME, OR 
OTHER SOURCE OF IGNITION. 

KEEP HYDROGEN AWAY FROM SOURCES OF IGNITION, 
AND DO NOT PERMIT ANY ACCUMULATION OF GAS. 

Because it is lighter than air, hydrogen has a tendency to 
accumulate in the upper portions of confined areas. Concentra­
tions of hydrogen between 4% and 75% by volume in air are 
relatively easy to ignite by a low-energy spark and may cause 
an explosion. Smoking, open flames, sparks, unapproved 
electrical equipment, and other ignition sources must not be 
permitted in hydrogen areas. Store containers outdoors or in a 
well-ventilated area away from ignition sources, flammable 
materials and oxidizers such as oxygen and nitrous oxide. 
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KEEP EQUIPMENT AREA WELL VENTILATED. LIQUID-TO-GAS EXPANSION 

Although hydrogen is nontoxic, it can cause asphyxiation in a 
confined area that does not have adequate ventilation. Hydro­
gen gas cannot be detected by human senses; and if adequate 
ventilation is not provided, may displace normal air without 
warning. Any atmosphere which does not contain enough 
oxygen for breathing (at least 19.5%) can cause dizziness, 
unconsciousness, or even death. Store containers outdoors, or 
in other well ventilated areas. Never enter any tank, pit, or -
other connned area where hydrogen may be present until 
purged with air and tested to ensure that it has an oxygen 
content between 19.5% and 23.5%. In addition, the 
conflned space must be tested to ensure that there are no 
flammable gases present that exceed 10% of their 
Lower Explosive Limit (LEL). 

TAKE EVERY PRECAUTION AGAINST HYDROGEN 
LEAKS. ESCAPING HYDROGEN CANNOT BE 

DETECTED BY SMELL OR TASTE. HYDROGEN 
LEAKING UNDER PRESSURE CAN IGNITE DUE 

TO FRICTION AND WILL BURN WITH AN 
ALMOST INVISIBLE BLUE FLAME. 

All hydrogen connections should be leak checked using a leak 
detection solution before use. NEVER USE A FLAME TO 
DETECT HYDROGEN LEAKS! 

LIQUID HYDROGEN IS EXTREMELY 
COLD ( - 423.0 °F) AND AS A LIQUID OR 

COLD GAS MAY CAUSE SEVERE FROSTBITE 
• i* TO THE EYES OR SKIN. I 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid hydrogen occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105°F (40T). Never use dry heat. 

PROTECT SKIN AND EYES. 

Always handle liquid hydrogen so that it will not splash or 
spill. Protect your eyes with safety goggles or face shield, and 
cover the skin to prevent contact with the liquid or cold gas. 
Clean, protective gloves that can be quickly and easily re­
moved, and long sleeves are recommended for arm protection. 
Cuffless trousers should be worn outside boots or work shoes 
to shed spilled liquid. 

Cryogenic liquids produce large quantities of gas when they 
vaporize. Liquid hydrogen will expand at a ratio of 1:850, 
liquid to gas. If liquid hydrogen is trapped in a sealed container 
or piping, it will vaporize, producing enormous pressures 
which could cause the container to rupture violently if not 
protected by a pressure relief device. 

VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible flammable atmospheres or 
reduced visibility. In addition, all sources of ignition should be 
shut off in the path of the vapor cloud, if possible. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

LIQUID HYDROGEN SPECIAL PRECAUTIONS 

The extremely low temperature of liquid hydrogen (- 423.0 °F) 
can solidify any gas except helium. Such solidified gases can 
plug pressure-relief passages and devices, making them 
ineffective in relieving excess pressure from evaporating 
liquid. Always store and handle liquid hydrogen under positive 
pressure and in closed systems to prevent infiltration and 
solidification of air or other gases. 

Keep exterior surfaces of liquid hydrogen equipment clean. 
Oxygen can condense from the air on exposed liquid hydrogen 
or cold-gas equipment surfaces, such as vaporizers and piping. 
To prevent the possible ignition of grease, oil, or other com­
bustible materials with the condensed oxygen, keep these 
surfaces clean. 

NEVER USE CONTAINERS, EQUIPMENT, OR REPLACE-
MENT PARTS OTHER THAN THOSE SPECIFICALLY 

DESIGNATED FOR USE IN HYDROGEN SERVICE. 

Observe all applicable safety codes when installing hydrogen 
equipment. 

Follow the recommendations contained in NFPA Standards 
50A, "Gaseous Hydrogen Systems at Consumer Sites", and 
50B, "Liquefied Hydrogen Systems at Consumer Sites", and 
with all local safety codes when installing hydrogen equipment 
or systems. 
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IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Liquid and gaseous hydrogen must be disposed of outdoors in 
an isolated area away from personnel, combustible materials, 
and ignition sources. Liquid hydrogen for disposal should be 
completely vaporized and the vapor vented in a safe manner. 
Remember that a flammable mixture will exist for some 
distance downwind of the disposal area. A shallow alumi­
num pan makes a suitable flash evaporator for disposal of 
moderately small quantities of liquid hydrogen. 

ACETYLENE 
SAFETY 

PRECAUTIONS 

^' 

^ FLAMMABLE "̂  
:te:GASfer-

^ ' ^ 

Acetylene (C2H2) is a colorless, non-toxic, flammable gas with 
a distinctive garlic-like odor. 

ACETYLENE IS A FLAMMABLE GAS. | 
A MIXTURE OF ACETYLENE WITH OXYGEN OR 
AIR IN A CONFINED AREA WILL EXPLODE IF 

IGNITED BY A SPARK, FLAME OR OTHER 
-SOURCE OF IGNITION. 

KEEP ACETYLENE AWAY FROM SOURCES OF IGNITION, 
AND DO NOT PERMIT ANY ACCUMULATION OF GAS. 

Concentrations of acetylene between 2.5% and 81% by volume 
in air are relatively easy to ignite by low-energy sparks and 
may cause an explosion. Smoking, open flames, sparks, 
unapproved electrical equipment and other ignition sources 
must not be permitted in acetylene storage areas. Store 
cylinders outdoors or in other well ventilated areas away from 
ignition sources, other flammable materials, and oxidizers such 
as oxygen and nitrous oxide. 

NEVER USE EQUIPMENT OR CYLINDERS THAT 
ARE LEAKING ACETYLENE 

Be certain that the regulator-to-cylinder valve, hose-to-
regulator and the torch-to-hose connections are leak tight 
by leak checking with a leak detection solution before 
starting work. NEVER USE A FLAME TO DETECT 
ACETYLENE LEAKS! 

Regulators, hoses, and torches must be properly maintained to 
work correctly and safely. If an acetylene valve should leak 
around the cylinder-valve stem when the valve is opened, close 
the valve and tighten the packing gland nut. If this does not 
stop the leak, contact the supplier immediately. 

DO NOT TAMPER WITH FUSIBLE METAL PRESSURE 
RELIEF DEVICES OR CYLINDER VALVES. 

Acetylene cylinders are equipped with fusible metal pressure 
relief devices which melt at about 212 °F, the boiling point of 
water. These devices are designed to release the acetylene in 
the event of an abnormally high temperature, as in a fire. These 
fusible metal pressure relief devices are threaded into the top 
and/or bottom of most cylinders. Fusible-metal channels may 
also be provided in the valve body on smaller cylinders. Do 
not tamper with these fusible metal pressure relief devices or 
permit a torch flame to come in contact with them. Keep 
cylinders away from overhead and ground-level welding and 
cutting operations to prevent flying sparks and slag from 
accumulating on or around the cylinder which could cause 
fusible metal pressure relief devices to melt, releasing acety­
lene which could be ignited. 

Protect all cylinders from falling objects and avoid rough 
handling of cylinders to prevent damage to the fusible plugs or 
cylinder valves. Always store, transport, aod use acetylene 
cylinders in a vertical position. 

KEEP EQUIPMENT AREA WELL VENTILATED 

Although acetylene is nontoxic, it is an anesthetic and can 
cause asphyxiation in a confined area that does not have 
adequate ventilation. Any atmosphere which does not contain 
enough oxygen for breathing (at least 19.5%) can cause 
dizziness, unconsciousness, or death. If adequate ventilation is 
not provided, acetylene may displace normal air. Acetylene 
can be detected by its distinctive garlic-like odor. If the odor of 
acetylene is noticed, immediately attempt to locate the source 
of the leak and correct it. If a leak in a cylinder or coimected 
apparatus cannot be stopped safely, contact the gas supplier. If 
possible, the cylinder should be moved to a well ventilated 
area away form possible ignition sources. Never store, use, or 
transport acetylene cylinders in confined or unventllated 
spaces, such as cabinets, closets, tool boxes, and especially 
in automobile trunks. 

ACETYLENE SPECIAL PRECAUTIONS 

ACETYLENE USED AT PRESSURES GREATER 
THAN IS PSIG IS EXTREMELY UNSTABLE AND 

MAY DECOMPOSE VIOLENTLY. 
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Always use a regulator designed for acetylene use. Never 
adjust the acetylene regulator to obtain a delivery pressure 
greater than 15 psig. Never open an acetylene cylinder valve 
more than one complete turn. 

NEVER USE CONTAINERS, EQUIPMENT, PULING 
OR REPLACEMENT PARTS OTHER THAN THOSE 
^ 0 SPECIFICALLY OESIGNED FOR USE IN 
te» ; ACEHLENE SERVICE. 

Under certain conditions, acetylene forms readily explosive 
compounds with copper, silver, and mercury. Contact should 
be avoided between acetylene and these metals, their salts, 
compounds, and high concentration alloys. 

.Acetylene cylinders differ from all other compressed gas 
cylinders in that they are packed with a porous mass that is 
saturated with a solvent, usually acetone. During the filling 
process acetylene gas is dissolved into this solvent to avoid the 
decomposition characteristics of gaseous acetylene. 

Never under any circumstances, attempt to transfer acetylene 
from one cylinder to another or to mix any gas with acetylene 
in a cylinder. 

OBSERVE ALL APPLICABLE SAFETY CODES 
WHEN USING ACETYLENE. 

Follow the recommendations found in ANSI Standard Z49.1, 
"Safety in Welding and Cutting", and NFPA Standard No. 51, 
"Oxygen-Fuel Gas Systems for Welding and Cutting" before 
installing or using equipment and cylinders in acetylene 
service. 

SPECIALTY 
GAS AND GAS 

MIXTURES 

_,pec!alty gases are special-:^- - , ' < " 

(^XPUiposeJiquids^gases'and;;f^,'^jr''r 

An automated oxy-acelylene cutting machine. 
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SPECIALTY GAS AND GAS 
•MIXTURES SAFETY 

PRECAUTIONS 

J ^ 
FLAMMABLE 

GAS 
NON FLAMMABLE 

GAS 

I MANY SPECIALTY GASES (INCLUDING 
MIXTURES) HAVE FLAMMABLE, TOXIC, 

; CORROSIVE, OXIDIZING, PYROPHORIC, AND 
; OTHER HAZARDOUS PROPERTIES. THESE GASES 
! CAN CAUSE PROPERTY DAMAGE, AS WELL AS 
SERIOUS OR FATAL INJURIES IF PROPER SAFETY 

PRECAUTIONS ARE NOT FOLLOWED. 

INHALATION OF SOME TOXIC SPECIALTY GASES 
CAN BE FATAL IN VERY LOW CONCENTRATIONS 
WHILE OTHERS CAN CAUSE SPECIFIC ORGAN 
DAMAGE AFTER REPEATED EXPOSURE. 

In addition, some specialty gases can cause simple asphyxia­
tion by displacing the oxygen in the atmosphere, while 
corrosive gases can cause serious eye or skin damage upon 
contact; and flammable gases can present fire and explosion 
hazards. 

OBTAIN SAFETY INFORMATION BEFORE HANDLING 
SPECIALTY GASES 

Because of the great number of specialty gases and gas 
mixtures available, and the variety of hazardous properties of 
these gases, it is not possible to cover all safety precautions for 
specialty gases in this pamphlet. If you are not familiar with 
the handling of specialty gases and their hazardous properties, 
contact your supplier. Also available are Material Safety Data 
Sheets (MSDS) presenting the hazardous properties and safe 
handling procedures for each specialty gas. 

READ THE PRECAUTIONARY LABEL ON THE CYLINDER. 

READ THE LABEL 
TO IDENTIFY THE GAS! 

SULFUR 
DIOXIDE, 
LIQUEFIED 

UN 1079 

INHALATION HAZARD 

^:=£5S^a-.K 

""ssT^iir j^ssn 

This is an important warning applying to all gas cylinders, but 
it is particularly important for specialty gases because of their 
unique and varied hazardous properties. 

Users of specialty gases are urged to be certain that employees 
read and follow the precautionary information on all gas 
cylinder labels. If a cylinder is received with missing, dam­
aged, or illegible precautionary labels, do not use the cylinder, 
call your gas supplier. 

DO NOT PERMIT UNTRAINED PERSONS TO HANDLE 
SPECIALTY GASES. 

Because of the extremely hazardous properties of some 
specialty gases and their applications, employees must be 
trained in their safe handling and use. 

SPECIAL PRECAUTIONS 

When two or more gases, or liquefied gases are mixed, their 
properties may combine to create additional hazards. Obtain 
and evaluate the safety information for each component and for 
the mixture before use. 

Highly precise reference gas for scientific instrumentation. 
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Special handling and storage precautions must be taken when 
working with toxic, pyrophoric or corrosive specialty gases. 
Because of their hazardous nature, many gases may require the 
use of special personal protective equipment such as respira­
tors, chemical resistant gloves and clothing and nearby eye 
wash and safety showers. 

In many instances Federal, 
State or local fire codes and 
regulations may govern or , 
restrict the handling and 
storage of these gases. One 
safe usage alternative is the use 
of a cylinder gas storage 
cabinet (left). These fully 
enclosed units will normally 
hold from one to four cylin­
ders. The cabinets are designed 
to permit air changes with an 
exhaust system that will safely 
carry away any inadvertently 
released product and many are 
equipped with leak detection 
and fire suppression systems. 
The cabinets can be set up to 

be fully automated or operated manually with little or no 
potential exposure to personnel. 

IF NECESSARY TO DISPOSE OF WASTE GAS, 
EXERCISE EXTREME CAUTION. 

No attempt should be made to dispose of any gas mixtures 
before determining the following: 

1. What gases are in the mixture? 
2. At what concentrations are they present? 
3. What is the total quantity for disposal? 
4. Is the mixture subject to environmental regulations? 

In many cases, sophisticated and expensive scrubbing equip­
ment is necessary to destroy residual gases. It is best to return 
the unused portion of any gas or gas mixture to your supplier 
for disposal. 

THIS SAFETY PRECAUTION PAMPHLET IS 
OFFERED SOLELY FOR YOUR INFORMATION 

CONSIDERATION AND INVESTIGATION. 
THE COMPANY PROVIDES NO WARRANTIES 

EITHER EXPRESS OR IMPLIED, AND ASSUMES 
NO RESPONSIBILITY FOR THE ACCURACY | 

OR COMPLETENESS OF THE DATA I 
CONTAINED HEREIN. 

ADDITIONAL INFORMATION 

• 
G-1 

G-4 

G-6 

P-9 
P-12 

For further technical information about any of 
these gases or other unlisted gases refer to the 
"Material Safety Data Sheet" (MSDS), the Air 
Liquide "Encyclopedic Des Gaz", or to the Air 
Liquide America video "Hazards of Liquefied 
and Compressed Gases." 

Additional product information about these and 
other gases can be found in publications and 
videos produced by the Compressed Gas 
Association (CGA), 1725 Jefferson Davis 
Highway, Suite 1004, Arlington, Virginia, 
ZIP 22202, Tel.: 1 (703) 412-0900. 

"Acetylene" 

G-1.1 "Commodity Specification for Acetylene" 

"Oxygen" 

G-4.1 "Cleaning Equipment for Oxygen Service" 

G-4.3 "Commodity Specification for Oxygen" 

G-5 "Hydrogen" 

G-5.3 "Commodity Specification for Hydrogen" 

"Carbon Dioxide" 

G-6.2 "Commodity Specification for Carbon Dioxide" 

G-7 "Compressed Air for Human Respiration" 

G-7.1 "Commodity Specification for Air" 

G-8.2 "Commodity Specification for Nitrous Oxide" 

G-9.1 "Commodity Specification for Helium" 

G-10.1 "Commodity Specification for Nitrogen" 

G-11.1 "Commodity Specification for Argon" 

P-1 "Safe Handling of Compressed Gases In Containers" 

P-2 "Characteristics and Safe Handling of Medical Gases" 

"The Inert Gases Argon, Nitrogen and Helium" 

"Safe Handling of Cryogenic Liquids" 

P-14 "Accident Prevention in Oxygen-Rich and 
Oxygen-Deficient Atmospheres" 

SB-2 "Oxygen-Deficient Atmospheres" 

SB-4 "Handling Acetylene Cylinders In Fire Situations" 

SB-8 "Use of Oxy-Fuel Gas Welding and Cutting Apparatus" 

SB-14 "Helium Gas for Filling Balloons" 

AV-1 "Safe Handling and Storage of Compressed Gases" 

AV-4 "Characteristics and Safe Handling of Medical Gases" 

AV-5 "Safe Handling of Liquefied Nitrogen and Argon" 

AV-6 "Highway Transportation of Gases" 

AV-7 "Characteristics and Safe Handling of Carbon Dioxide" 

AV-8 "Characteristics and Safe Handling of Cryogenic Liquid 
and Gaseous Oxygen" 

AV-9 "Handling Acetylene Cylinders in Fire Situations" 
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IN THE EVENT OF AN EMERGENCY INVOLVING ANY TYPEXlF 
| S GAS, CALL THE FOLLOWING EMERGENCYC^ 
fJ;? RESPONSE TELEPHONE NUMBER FOR THE AREA!? 
Wfy^ IN WHICH THE ^ERGENCY HAS OCCURRED; i 

These Emergency Response telephone numbers also appear oh all Air; 
Liquide America shipping p a p e r s . : ; ^ ' ;?f5̂ ^ <^ 

IN TEXAS, OKLAHOMA, and LOUSIANA... Call the Air Liquide America 
Operations Control Cen^r in Houston, Texas: 1 (800) 364-7378 f l ^ 

IN ALL OTHER STATES... Call CHEMTREC: 1 (800) 424-9300 : f 5 

-;?? 
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3535 West 12th Street 
Houston, TX 77008 

(713) 868-0333 

2121 N. California Blvd. 
Walnut Creek, CA 94596 

(510)977-6500 
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